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INTRODUCTION 

Many investigators during the past seven years have used the phe- 
nomenon discovered in 1930 by Wever and Bray * to study the hearing 
acuity of animals. There is no longer any doubt that cochlear poten- 
ials do change with changes in the intensity of sound that reaches a 
normal inner ear. However, it has not yet been proved for any lesion 
that the difference in the electrical potentials before and after an experi- 
mental procedure actually does represent a change in hearing. Some 
observers think the generation of cochlear potentials is a secondary 
phenomenon and is not related to the actual hearing of the sound. 
Attempts to compare cochlear potentials with the conditioned reflex 
responses of animals have failed to establish this point, which is essen- 
tial to the acceptance and application of experimental observations to 
problems of clinical otology. 

To obtain critical evidence on this question, which is of interest 
hoth to physiologists and to clinicians, we have simulated experimentally 
the simplest lesion found in human ears, namely, rupture of the tym- 
panic membrane. The experiments show that simple incisions of the 
tympanic membrane cause changes in cochlear potentials for the fre- 
quencies most used in conversation. The amount of the change is similar 
to the degree of impairment of hearing caused in man by uncompli- 
cated rupture of the tympanic membrane. The observations furnish 


additional evidence that results obtained by the method of Wever and 


Bray represent hearing in animals. 
From the Otological Research Laboratory, the Johns Hopkins University. 
1. Wever, E. G., and Bray, C. W.: Action Currents in the Auditory Nerve 
Response to Acoustical Stimulation, Proc. Nat. Acad. Sc. 16:344-350, 1930. 
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METHOD AND APPARATUS 


Cats anesthetized with ethyl carbamate (urethane) or with ether are used 
The tympanic bulla is opened after exposure by the usual ventral approach, and 
the bony septum between the bulla and the middle ear is removed. Cochlear 
potentials are picked up by the tip of a silver wire placed in a shallow depression 
drilled near the ventral edge of the bony rim of the niche of the round window 
(fig. 1). The second, or ground, electrode is a thin flat bar of silver placed in 
the sternocleidomastoid muscle. The electrical potentials picked up are passed 
through a suitable amplifier to an ear-phone in another room. The amplifying 
apparatus is that described by Witting? in 1932. 

The hearing of each animal is checked and tested in four ways: (1) by 
listening to the transmission of the spoken and whispered voice; (2) by sounding 
nonmagnetic magnesium tuning forks of the frequencies 256, 512, 1024, 2048 and 
4096 double vibrations per second held at 3 inches (7.5 cm.) from the cat’s ear; 
(3) by determining with an audiometer the thresholds for the frequencies 256, 
512, 1024, 2048 and 4096 double vibrations, and (4) by using a balance method for 
the same frequencies at an intensity well above threshold. 


Fig. 1—Diagram showing (1) the position of the electrode near the ventral 
margin of the niche of the round window and (2) the arbitrary division of the 
tympanic membrane into quadrants. The incision illustrated is in quadrant 1; 
quadrant 4 includes the pars flaccida. 


An audiometer with a continuous pitch range designed by the Bell Telephone 
Laboratories is used. Every precaution is taken to avoid errors due to the 
magnetic field of the receiver, etc. The threshold acuity for each frequency 
introduced into the animal’s ear is determined by changing the intensity at the 
audiometer while the observer at the ear-phone simply indicates with a signal 
light whether the sound is heard or not. Except for the presence of the cat’s 
ear in the circuit, the method is exactly the same as is used in determining with 
an audiometer the threshold of hearing of a patient. From the readings recorded 
by the operator of the audiometer, the cat’s “audiogram” is plotted. With normal 
cats the intensity of sound required for threshold by this technic is very close 


to the average human threshold of hearing. 


2. Witting, E. G.: Apparatus Used in the Recent Baltimore Experiments 
on the Physiology of the Ear, Laryngoscope 42:497-505, 1932. 
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The fourth, or “balance,” method, like the tests with the voice, affords informa- 
tion as to the effect of the experimental lesions on the transmission to the inner 
ear of sounds above threshold intensity. The comparison tone, transmitted through 

circuit independent of the cat, is maintained at a constant intensity—about 30 
decibels above the observer’s threshold. The same frequency is transmitted through 
the cat’s ear and the amplifier, and the intensity is changed by the operator at the 
audiometer, in accord with signals, until the observer reports that the intensity 
of the tone through the two circuits is the same. This balance method differs from 
that used and described by Hughson and Crowe ® in that the comparison tone 
is kept constant in our tests while in their method the intensity of the tone 
introduced into the cat’s ear is kept constant and the comparison circuit changed. 
We believe that the new method gives a better idea of the effect of an experimental 
iesion because the variable, the intensity of the sound introduced into the ear, 
is the same that is measured in testing the hearing of patients, both at threshold 
and above threshold. 

With each animal used in this study a control series of readings was made 
by each of the four methods of testing. If the control tests indicated that the 
cat did not have normal hearing, it was not used for the present series of experi- 
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* More than one quadrant incised, type 5 or 6 incision. 


ments. After the base lines for the several tests were established, a small 
curved cataract knife was introduced through the bulla into the middle ear and 
the tympanic membrane was incised. This was done without injuring any of the 
ossicles and without touching either electrode. The entire series of tests was 
then repeated. 

Charting of the threshold observations on standard audiogram forms facilitates 
comparison of the effects of the experimental lesions on cochlear potentials 
with the effects of similar lesions on the hearing of patients. In the cats’ 
“audiograms” shown in this paper the control reading for each frequency was 
charted on the “zero” line, and the reading after the lesion was made was charted 
as the difference from the control reading. The values tabulated for the average 
effects were computed in the same manner. 


OBSERVATIONS 
Animal,—For convenience of reference the tympanic membrane of 
the cat is regarded as divided into quadrants, as indicated in figure 1. 
Six types of incision were made. Types 1 to 4 consisted of a small 


3. Hughson, W., and Crowe, S. J.: Experimental Investigations of the 
Physiology of the Ear, Acta oto-laryng. 18:291-339, 1933. 
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single incision limited to the respective quadrant. Type 5 was a semi 
circular incision around the tip of the manubrium. Type 6, used with 
four cats, consisted of two incisions, one above and one below the 
manubrium, or in quadrants 1 and 3 only. There were in all thirty-six 
incisions ; twenty-seven were single and nine were either of type 5 or 
of type 6. In every case the lesion caused an appreciable impairment 
of function as measured by all our methods of testing. The effects of 
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Fig. 2——Typical examples of the impairment of hearing indicated by the 
threshold method of testing after incisions in different quadrants of the tympanic 
membrane. These “audiograms” are made by charting the control readings for 
“ach frequency on the “zero” line and the reading of the test after the lesion 
is made as the difference from the control reading. 


the different incisions on thresholds are illustrated by the “audiograms” 
of typical examples shown in figures 2 and 3. 

The averages of our observations are presented in the table. For 
all types of incision the impairment indicated by the balance method is 
usually greater than that indicated by the threshold method. Of the 
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single incisions, those in quadrants 1 and 4 caused the most impair- 
ment, both for sounds at threshold intensity and for sounds above 
threshold. 

An incision in quadrant 1 or 4 caused for the spoken voice a marked 
decrease in both loudness and quality of the transmitted sound, and 
transmission of the whispered voice at 10 inches (25 cm.) from the 
cat's ear was so greatly impaired that numerals could not be under- 
stood. For both thresholds and balances the least impairment was for 
the higher frequencies, and the intensity of the transmitted sound 
from the tuning forks fell off in like manner. 

By each method of testing the impairment caused by an incision in 
either quadrant 2 or quadrant 3 was less than that produced by a 
similar incision in quadrant 1 or 4. The difference was especially 
noticeable in the transmission of the spoken and the whispered voice. 
\s with the other single incisions, the impairment, measured by both 
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10 


— ° 


g 
i 
: 
: 


126 ase 1024 20486 4096 e192 


Fig. 3—A typical example of the effect on thresholds caused by an incision 
of type 5, a semicircular cut around the tip of the manubrium. The same method 
of charting was used as in figure 2. 
the threshold and the balance method, is greatest for the frequencies 
below 2048 double vibrations per second. 

In table 1 the averages for the more extensive incisions, types 5 
and 6, are grouped together. As might be expected, these incisions 
caused somewhat more impairment as indicated by every method of 
testing than did the incisions limited to single quadrants. The trans- 
mitted spoken voice was fainter and of poorer quality; the whispered 
voice from 10 inches (25 cm.) could not be understood over the circuit, 
and the tests with the audiometer by both the balance and the threshold 
method showed greater losses, especially for 512 and 1024 double 
vibrations per second. 

Additional observations were made with some of the animals. In 
these the tympanic membranes were incised in the more accessible 
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quadrant, no. 1. A small.piece of thin tracing paper soaked in liquid 
petrolatum was used to “repair” the lesion. With this method of repair 
there was in every case definite improvement of transmission of sound 
as measured by all four methods of testing, and in one animal there 
was a practically complete return to the normal, or control, readings 
(fig. 4). In general, the improvement was greater for low tones than 
for high tones and for sounds above threshold (balance method and 
voice tests) than for sounds at threshold intensity. For best results 
it is necessary that the “patch” cover the whole incision with only a 
narrow margin of overlap, that it lie snugly against the tympanic mem- 
brane and that it does not extend across either the tympanic margin or 
the manubrium. To eliminate the possibility that the improvement after 
repair was due to some factor other than the closure of the defect in 
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Fig. 4.—Audiograms to show the improvements in thresholds following “repair” 
of an experimental incision of the tympanic membrane. The control readings 
are charted on the “zero” line; the broken line shows the readings after the 
incision and the dotted line the readings after repair. 


the tympanic membrane, the usual procedure was modified with these 
animals. After the control tests were made, the piece of oiled paper 
to be used later as a patch was placed on the intact tympanic mem- 
brane over the region to be incised and a second series of control tests 
carried out. In no case was there either impairment or improvement. 
The paper was then removed, the incision made, the usual series of 
tests carried out, the paper replaced and a fourth complete series 
of tests made. The results of these attempts at repair of the lesion 
are convincing evidence that the impairment in transmission of sound 
observed after incision of the tympanic membrane was due to the 
incision and not to unintentional injury to other structures. 


HEARING LOSS (SENSATION UNITS) 
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Man.—The impairment of hearing caused in two patients by trau- 
matic rupture of the tympanic membrane is shown by the broken lines 
in figure 5. The audiograms are strikingly similar to the records of 
the threshold tests on cats, shown in figures 2 to 4, after incision of the 
tympanic membrane. In neither patient was there secondary infection 
of the middle ear. Both said they had not had any previous aural 
trouble and stated that the hearing had always been good. Unfortu- 
nately, from the scientific point of view, neither patient had been 
examined before the accidental injury; so there are no “control” tests. 

The “zero” line of the standard audiogram form represents the 
average of the thresholds of hearing of normal persons; only rarely 
does the audiogram for an ear follow this line exactly. However, for 
the two ears of a normal person the deviations from average are 
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Fig. 5—Audiograms of two patients with traumatic rupture of the tympanic 
membrane. 


usually the same. Therefore, for each of these patients the record for 
the uninjured ear is used as the control, or base, line, from which to 
calculate the effect on hearing of the lesion in the tympanic membrane, 
and the audiograms shown in figure 5 are charted on this basis, with 
the readings for the normal ear on the “zero”’ line. 


The first patient returned for examination two months after the 
injury; at this time healing of the tympanic membrane was complete 
and the hearing by the two ears differed at no frequency by more than 
5 decibels, the smallest difference that can be measured with the audi- 
ometer used; this audiogram is shown in part 1 of figure 5 by the 
dotted line. The second patient was last seen five weeks after the injury, 
at which time the perforation was not yet completely closed and the 
recovery of hearing was not so complete as with the first patient; 
the record is shown in part 2 of figure 5 by the dotted line. 
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COMMENT 


Our observations are in good agreement with those reported by 
Lorente de No,* who found that the threshold of reflex contraction 
of the tensor tympani muscle is raised after simple incision of the 
tympanic membrane. 

In a previous report from this laboratory, Crowe and Hughson ‘ 
stated that perforation of the tympanic membrane in animals causes 
no impairment in the transmission of sounds. The technic employed in 
these earlier experiments differs from that used in our experiments 
in three important points: (1) the position of the electrode, (2) the 
intensity of the sounds used and (3) the method of “balancing” 
employed. The differences as to the last point have been described 
in the section on method and apparatus. In both sets of experiments 
an unshielded silver wire electrode was used. In the earlier experi- 
ments a small opening was made in the skull and the dura and the 
electrode was passed through the lateral lobe of the cerebellum and 
brought to rest on or near the auditory nerve between the meatus 
and the brain stem. Thus, for about 15 mm. the electrode was in con- 
tact with soft tissue. In our experiments the bulla was opened and the 
electrode placed on the bone near the margin of the niche of the round 
window ; only the tip, therefore, was in contact with the animal. With 
the electrode in this position it is possible to make tests with sounds 
near the threshold intensity for man, but if the electrode is in contact 
with soft tissues for a considerable distance the energy of the electrical 
potentials from the inner ear or the nerve is dissipated and it is nec- 
essary to use intensities of sound far above threshold for man. We 
think the differences in technic account for the fact that in the earlier 
experiments no difference in the transmission of sound was noted 
before and after a perforation of the tympanic membrane. 


CONCLUSION 
The similarity of the functional impairments in the experimental 
animals and in man that are produced by these simple lesions of the 
organ of hearing and the similarity in degree of functional recovery 
after repair of the lesion leave little room for doubt that the Wever- 
3ray phenomenon is closely related to hearing acuity in animals. With 
greater confidence, therefore, the effects of the more complicated 
lesions in the ears of animals may be studied by this technic and the 
results employed in the solution of clinical problems. 


4. Lorente de N6, R., and Harris, A. S.: Experimental Studies in Hearing, 
Laryngoscope 43:315-326, 1933. 

5. Crowe, S. J., and Hughson, W.: Eine neue Methode zur Untersuchung 
der Physiologie und Pathologie des Ohres, Ztschr. f. Hals-, Nasen- u. Ohrenh 
30:65-76, 1931. 
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SUMMARY 


The effect of experimental incisions of the tympanic membrane on 


cochlear potentials in cats is compared to the effect on the hearing 
acuity in man of uncomplicated traumatic rupture of the tympanic 
membrane. The two are similar, at least for the octave frequencies 
from 256 to 4096 double vibrations per second. This evidence supports 
the view that changes in cochlear potentials (Wever-Bray phenomenon ) 
parallel changes in hearing acuity and therefore that experimental obser- 
vations with this technic do provide information that can properly be 
applied to the interpretation of clinical tests of hearing. 
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It has been shown in former experiments that labyrinthine impulses 
may reach the cerebral cortex. This was found not only when the 
cortical excitability was increased by strychnine but also with a normal 
cerebral cortex by recording the cortical potentials before and after 
rotating the animals (Spiegel*). In the present series of experiments 
we have studied by what pathways the labyrinthine impulses may ascend 
toward the cerebral cortex. 

It is more or less generally assumed that the cerebellum plays an 
important part in such conduction. This doctrine may be traced back to 
Hitzig,*? who in discussing the mechanism of vertigo, held that images 
of a low order may be formed in the cerebellum together with the 
adjoining ganglions. Since impulses from a number of sensory nerves 
enter the cerebellum, Hitzig assumed that the cerebellum transmits 
these perceptions as a whole to the cerebrum, which is unable to 
analyze the single components of this subconscious process. Thus, he 
denies that vestibular impulses may enter the cerebral cortex directly, 
assuming that they reach it only indirectly, after being fused with other 
impulses in the cerebellum. 

Similar views are also expressed in the modern literature. Spitzer ® 
questioned the existence of an independent pathway of vestibular sen- 
sations ; he pointed out that labyrinthine sensations are part of complex 
sensations of position and movement in which muscle, joint and pressure 


Aided by a grant of the National Research Council to Dr. E. A. Spiegel. 

From the Department of Experimental Neurology, D. J. McCarthy Founda- 
tion, Temple University School of Medicine. 

Read at the Sixty-Third Annual Meeting of the American Neurological 
Association, Atlantic City, N. J., June 4, 1937. 

1. Spiegel, E.: (a) The Cortical Centers of the Labyrinth, Ztschr. f. d. ges. 
Neurol. u. Psychiat. 138:178, 1932; J. Nerv. & Ment. Dis. 75:504, 1932; (b) 
Labyrinth and Cortex, Arch. Neurol. & Psychiat. 31:469 (March) 1934. 

2. Hitzig, E.: Der Schwindel, in Nothnagel, H.: Specielle Pathologie und 
Therapie, Vienna, A. Hélder, 1898, vol. 12, pt. 2. 

3. Spitzer, A.: Anatomie und Physiologie der zentralen Bahnen des Vesti- 


bularis, Arb. a. d. neurol. Inst. a. d. Wien. Univ. 25:454, 1923-1924. 
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impulses also participate. Since consciousness is unable to isolate the 
labyrinthine impulses from this complex, he assumed that these elemen- 
tary impulses reach the cortex by a common pathway after being joined 
to a unit in the subcortex. According to Spitzer, the cerebellum is the 
place where the heterogeneous impulses meet and are synthesized. 

The possibility should not be denied that some of the labyrinthine 
impulses are associated with impulses from other receptors in the cere- 
bellum and that the products of such a synthesis are thence transmitted 
to the cerebrum. The anatomic structure shows that vestibular impulses 
enter the cerebellum, partly directly and partly by way of nucleo- 
cerebellar tracts; the main efferent system* of the cerebellum, the 
brachium conjunctivum, ends partly in the nucleus ruber and partly in 
the arcuate nucleus of the optic thalamus (Ranson *) ; thus, thalamo- 
cortical tracts as well as rubrothalamocortical and rubrocortical tracts 
(von Monakow *) provide the final pathway to the cerebral cortex. 

However, this does not exclude the possibility that other pathways 
conducting vestibular impulses to the cerebral cortex may exist. Sensa- 
tions originating in the labyrinth may also be produced if the cooperation 
of pressure, muscle and joint sensations plays practically no role, for 
instance, if a movement of the endolymph is produced by rotation or 
by calorization and changes of position or posture are prevented by 
fixation of the head and the rest of the body. But even in those cases 
in which labyrinthine impulses may be associated with impulses from 
other receptors before a conscious sensation is formed, it is by no means 
proved that such an association takes place in the cerebellum only. The 
optic thalamus, for instance, could be the seat of such a synthesis as 
well. It seems advisable, therefore, to study the question of vestibulo- 


cerebral conduction not only by psychologic speculation but by experi- 
mental analysis. 


The appearance of changes in the cortical potentials after stimulation 
of the labyrinth by rotation was used in our experiments as an indica- 
tion of whether the labyrinthine impulses may still reach the cortex after 
the elimination of various pathways. 


METHOD 


The experiments were performed on fourteen cats. For stimulation of th« 
labyrinth a special rotating apparatus was used (fig. 1). This apparatus permits 


4. The Klimoff-Wallenberg fibers originating in the flocculus end in the 
oculomotor nuclei and seem therefore to have nothing to do with our problem 

5. Ranson, S. W., and Ingram, W. R.: Diencephalic Course and Termina- 
tion of the Medial Lemniscus and Brachium Conjunctivum, J. Comp. Neurol. 
56:257, 1932. 

6. von Monakow, C.: Der rote Kern, in Arbeiten aus dem hirnanatomischen 
Institut in Zurich, Wiesbaden, J. F. Bergmann, 1910, no. 3 and 4, p. 196. 
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us to maintain artificial respiration in curarized animals during the rotation and to 
keep the electrodes connected with the recording galvanometer during rotation in 
order that the action potentials may be recorded immediately afterward. 

The animal board is fastened by means of two clamps at its under-surface on 
the vertical axis of the apparatus. The lower end of the axis rests on a transverse 
bar 14 cm. above the floor; the upper part of the axis is held by a second trans- 
verse bar, 1 meter above the floor. On the bottom of the apparatus is placed a 
glass bottle with mercury holding in its wide mouth a glass funnel. A stopper 
holds a second layer of mercury in the funnel; the stopper is perforated by a 











Fig. 1—Rotation apparatus for animals connected with a galvanometer and 
under artificial respiration. (For detailed description see text.) 


glass tube that reaches close to the bottom of the bottle. There dip into those 
two layers of mercury which are isolated from each other the wires @ and ) 
leading off the cortical potentials and taking part in the rotary movements of 
the experimental animal and the connections with the galvanometer (A and B). In 
order to maintain the artificial respiration during rotation, a hollow tube is inserted 
on the upper part of the axis. This tube rotates within a hollow coupling. The 
air from the respiration pump, FR, enters the cavity of the coupling by a lateral 
tube: from there it enters the rotating tube by two side holes, and it leaves this 
tube by a short oblique tube, 7, connected with the trachea of the animal. 
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The electrode holders are two small metal tubes, 7 mm. in diameter, which 
an easily be screwed into trephine holes of the skull. Each tube contains a hard 
rubber cylinder that holds the electrode, an insulated silver wire with a bare 
tip that is coated with silver chloride. The active electrode is usually placed 
ibove the area to be studied, e. g., the vermis cerebelli or the upper part of 
the posterior ectosylvian or suprasylvian gyrus; the indifferent electrode is placed 
above any part of the hemispheres, the cortical gray matter of which is destroyed 
by cautery corresponding to the trephine hole. A Sanborn string galvanometer 
with a three stage amplifier, previously described,!» records the cortical potentials. 

The animals studied were held in curare paralysis or in bulbocapnine catalepsy. 
The eyelids were held shut to avoid the interference of retinal impulses. The 
extent of the experimental lesions of the subcortex was studied on serial sections 
stained by Weil’s method. 


RESULTS AND COMMENT 

It was first studied whether the entrance of labyrinthine impulses 
into the cerebellar cortex may be indicated by changes in its electrical 
potentials shown on the electrocerebellogram. There exist in this regard 
only old experiments of Camis,’ who observed potential changes in 
the deep cerebellar nuclei after stimulation of the labyrinth but did not 
succeed in finding changes of the cortical cerebellar potentials, apparently 
because of the low sensitivity and slow reaction of his galvanometer. 
To record the electrocerebellogram we used the unipolar method (active 
electrode above the caudal part of the vermis cerebelli, indifferent elec- 
trode above a cauterized area of the cerebral cortex). The active 
electrode was placed above the caudal part of the vermis because, 
according to Sven Ingvar,* the vestibulocerebellar fibers reach mainly 
the nodulus, the uvula, the flocculus and the most basal part of 
the anterior lobe; to a certain extent, however, other parts of the cere- 
bellar cortex may receive some labyrinthine impulses, as was shown 
by Ramon y Cajal.® 

Figure 2 shows the electrocerebellogram before and after stimulation 
of the labyrinth. One may observe that the amplitude and number of the 
brief oscillations is increased after stimulation of the labyrinth. Thus, 
it can be shown by a study of the electrical discharges that labyrinthine 
impulses may alter the functional state of the cerebellar cortex. 

In order to ascertain whether the cerebellum must be intact or is 
lispensable for the conduction of vestibular impulses to the cerebral 
cortex, the atlanto-occipital ligament and the adjoining parts of the 


occipital bone were removed, the cerebellum was gradually elevated from 


7. Camis, M.: Le correnti d’azione nel cerveletto per eccitazione del Labirirto, 
\rch. d. se. biol. 1:92, 1919. 

8. Ingvar, Sven: Phylo- und Ontogenese das Kleinhirns, Haarlem, de Erven 

Bohn, 1918. 

9. Ramon y Cajal, S.: Histologie du systéme nerveux, Paris, A. Maloine, 


11, vol. 2. 
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the floor of the fourth ventricle by pledgets of cotton, the cerebellar 
peduncles were severed and the organ was removed. Histologic examina- 
tion showed that the cerebellum was extirpated except the flocculi, which 
were, however, interspersed with hemorrhages. 

After the animal had recovered from the shock of the operation, the 
potentials of the cerebral cortex (electrocorticogram) were recorded 
before and after rotation of the animal. A comparison of the electro- 
corticogram of the decerebellated animal “at rest’ and after stimulation 
of the labyrinth demonstrates that in curarized animals as well as in 
animals subjected to bulbocapnine catelepsy stimulation of the laby- 
rinth elicits changes of the cerebral cortical potentials similar to the 
changes observed in animals with the cerebellum intact. Such stimu- 
lation induces, as does stimulation of other sense organs, an increase 
of the amplitude of the fast oscillations, which may be combined with 














Fig. 2.—Electrocerebellogram A before and B after ten rotations to the right. 
Cat in bulbccapnine catalepsy, 0.1 mv. =6 mm. Time, 1/10 second. 


an inhibition of the slow waves (fig. 5).. In some cases, one may 
observe the appearance of large, slow deflections of the string. It was 
already shown in a former paper '” that the changes in the corticogram 
appearing after rotation are due to stimulation of the labyrinth and are 


prevented by extirpation of this organ. The fact that such changes of 


the electrocorticograms of curarized animals are found refutes the 
assumption (Leiri, Muskens *°) that stimulation of the labyrinth produces 
conscious sensations indirectly only, by calling forth muscular contrac- 
tions that give rise to sensations. As to the mechanism of these changes, 
it may here be mentioned that the increase of brief waves on sensory 

10. Muskens, L. J. J.: Das supra-vestibulaere System bei den Tieren und 
beim Menschen, mit besonderer Beriicksichtigung d. Klinik d. Blicklahmungen, 
d. sogen. Stirnhirnataxie, d. Zwangsstellungen und d. Zwangsbewegungen, Amster- 
dam, N. V. Noord-Hollandsche Uitgevers Maatschappij, 1934. 
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stimulation may be explained by the appearance of action potentials of the 
cells reached by the centripetal impulse, while the inhibition of the slow 
waves seems to be due to interference phenomena between the sensory 
impulses and the activity of the resting cortex (for details see 
Spiegel **). For our problem it is of importance that these experiments 
indicate that vestibular impulses may reach the cerebral cortex after 
elimination of the cerebellum, not only if the cortical excitability is 
increased by local application of strychnine * but also with a normal 
excitability of the cerebral cortex. 

Thus, the question arises as to which extracerebellar pathways may 
conduct the impulses from the labyrinth toward the cerebral cortex. The 
experiments of Magnus’ and his school (Magnus and de Kleijn, 
Rademaker **) indicate that the centers of the labyrinthine righting 
reflexes may be reached by impulses from the vestibular nuclei also after 
extirpation of the cerebellum. Although the doctrine that the nucleus 
ruber is the only center of the labyrinthine righting reflexes cannot be 
maintained, as shown by Ingram and Ranson “ and Keller and Hare,”® 
the experiments of Rademaker (reflexes preserved in midbrain animals 
and destroyed after transverse section behind the midbrain) still show 
that the center of the labyrinthine righting reflexes is located in the 
mesencephalon. Their seat is probably not only the nucleus ruber but 
also the reticulate substance in its neighborhood. Experiments of 
Nishio ** under the supervision of one of us (E. A. S.) showed that 
severance of the posterior longitudinal fasciculus abolishes the laby- 
rinthine righting reflexes. Thus, vestibular impulses may reach midbrain 
centers of the righting reflexes by way of the posterior longitudinal 
fasciculus. Anatomically, Whitaker and Alexander *? found on dogs, 
in which one of us (E. A. S.) had injured the vestibular nuclei, Marchi 
degeneration of the posterior longitudinal fasciculus reaching the nucleus 
ruber and in the diencephalon the nucleus medialis C, the nucleus 
proprius tractus Meynerti, the nucleus filiformis and the nucleus para- 


11. Spiegel, E.: Comparative Study of the Thalamic, Cerebral and Cerebellar 
Potentials, Am. J. Physiol. 118:569, 1937. 

12. Magnus, R.; Korperstellung, Berlin, Julius Springer, 1924. 

13. Rademaker, G.: Die Bedeutung der roten Kerne und des tibrigen Mittelhirns 
fiir Muskeltonus, Berlin, Julius Springer, 1926. 

14. Ingram, W. R., and Ranson, S. W.: Place of Red Nucleus in Postural 
Complex, Am. J. Physiol. 102:466, 1932. 

15. Keller, A. D., and Hare, W. K.: The Independence of Righting Reflexes 
and of Normal Muscular Tone from the Rubro-Spinal Tracts, Am. J. Physiol. 
105:61, 1933. 

16. Nishio, S.: Ueber den zentralen Mechanismus der Labyrinthstellreflexe, 
Arb. a. d. neurol. Inst. a. d. Wien, Univ. 29:60 (March 15) 1927. 

17. Whitaker, J. G., and Alexander, L.: Die Verbindungen der Vestibularis- 
kerne mit dem Mittel- und Zwischenhirn, J. f. Psychol. u. Neurol. 44:253. 1932. 
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ependymalis. If one severs the posterior longitudinal fasciculus in 
animals with the cerebellum intact (Aronson ** in dogs after localized 
strychninization of the cortex), the observation that labyrinthine 
impulses still may reach the cerebral cortex may be explained by con- 
duction of these impulses over the cerebellum-brachium conjunctivum- 
nucleus ruber system. 

It seemed necessary, therefore, to combine the extirpation of the 
cerebellum with severance of the posterior longitudinal fasciculus. After 
the cerebellum was removed as described, the posterior longitudinal 
fasciculus was severed by a puncture with a small bent double-edged 
knife in the most anterior part of the floor of the fourth ventricle 
(fig. 3). Figure 4 shows a section from a series from an animal on 
which this operation was performed. In the cranial part of the pons 
the posterior longitudinal fasciculus was destroyed by a large hemor- 





Fig. 3. (cat XI)—Cerebellum extirpated, except the flocculi, which inter- 
spersed with hemorrhages. Puncture in the cranial part of the pons (L). 


rhage that encroached on the adjacent dorsomedial parts of the reticulate 
formation. After these combined lesions were produced, stimulation of 
the labyrinth by rotation induced distinct changes of the electrocortico- 
gram, as already described (fig. 5). 

These experiments indicate that the extracerebellar corticopetal 
conduction of labyrinthine impulses is provided not only by the posterior 
longitudinal fasciculus but by other systems. The observation that 
interruption of this bundle does not prevent the conduction of laby- 
rinthine impulses to the mesencephalic ocular nuclei (Lorente de No’ 


18. Aronson, L.: Conduction of Labyrinthine Impulses to the Cortex, J. Nerv 
& Ment. Dis. 78:250, 1933. 

19. Lorente de N6, R.: Die Labyrinthreflexe auf die Augenmuskeln nacl 
cinseitiger Labyrinthexstirpation nebst einer kurzen Angabe tiber den Nerven 
mechanismus der vestibularen Augenbewegungen, Vienna, Urban & Schwarzenberg. 
1928. 
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and Spiegel °°) already shows that the posterior longitudinal fasciculus 
does not represent the only extracerebellar system carrying vestibular 
impulses in a cranial direction. There must exist tracts outside the 
cerebellum and the posterior longitudinal fasciculus conducting laby- 
rinthine impulses on the one hand to the ocular muscles and on the other 
hand, as shown in the present series of experiments, to higher cerebral 
centers. 

It has been shown by Obersteiner *’ that fibers originating in the 
vestibular nuclei, particularly the nucleus triangularis, enter the reticulate 
formation. They ascend thence craniad, conveying labyrinthine 











Fig. 4—Section through the cranial part of the pons showing the maximum 
extent of the lesion L (destruction of the posterior longitudinal fasciculus). Br.c. 
indicates the brachium conjunctivum and Py the pyramidal tract. 


impulses not only to the ocular muscles (Lorente de No ’* and Spiegel *°) 
but to the optic thalamus, since Held ** could trace his tractus vestibulo- 
reticularis to the ventrolateral nuclei of the optic thalamus. Recently 


20. Spiegel, E.: Der Mechanismus des labyrinthaeren Nystagmus, Ztschr. f 
Hals-, Nasen- u. Ohrenh. 25:200 (Dec. 18) 1929. 

21. Obersteiner, H.: Anleitung beim Studium des Baues der nervésen Zentral- 
organe im gesunden und kranken Zustande, ed. 5, Vienna, F. Deuticke, 1912. 

22. Held, H.: Die anatomische Grundlage der Vestibularisfunktionen, Beitr 
z. Anat., Physiol., Path. u. Therap. d. Ohres 19:305, 1922-1923. 
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Godlowski ** described (1) laterodorsal vestibular systems (vestibulo- 
mesencephalic tract), sending fibers to the nuclei of the fourth and the 
third cranial nerve, the nuclei of the posterior commissure, the median 
center and internal nuclei of the thalamus, and (2) a ventral ascending 
vestibular tract, reaching ventral parts of the reticulate substance of 
the midbrain (nucleus reticularis ventralis tegmenti). Finally, one has 
to bear in mind that according to some authors (Winkler,** Ziehen 75 
and Wallenberg **) vestibular fibers join the cochlear pathways. Thus, 
the anatomic structure provides several possibilities for cranial conduc- 
tion of vestibular impulses outside the cerebellum and the posterior 
longitudinal fasciculus, which has been shown in our experiments. 
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Fig. 5—Electrocorticogram A before and B after 10 rotations to the right 
(cat XI in bulbocapnine catalepsy, after the lesions shown in figures 3 and 4 were 
produced). The active electrode was on the dorsal part of the left posterior 
suprasylvian gyrus and the indifferent electrode on the cauterized area of the 
opposite parietal lobe. Time, 1/10 second. 


SUMMARY 


The conduction of labyrinthine impulses to the higher centers was 
studied in cats by recording the cerebellar and the cerebral cortical action 


potentials after stimulation of the labyrinth by rotation. 
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Gustav Fischer, 1926, vol. 4, pt. II, no. 3, p. 707. 

26. Wallenberg, A.: Beitrage zur vergleichenden Anatomie des Hirnstammes, 
Deutsche Ztschr. f. Nervenh. 117-119:677, 1931. 





PRICE-SPIEGEL—VESTIBULOCEREBRAL PATHWAYS 667 


A special apparatus was built permitting artificial respiration and 
the connection of the electrodes with the recording galvanometer to be 
retained during rotation. 

Stimulation of the labyrinth by rotation induces a functional change 
in the cerebellar cortex, as shown by an increase of the amplitude and 
number of the fast oscillations led off from the cortex of the vermis 
cerebelli. 

Changes in the electrocorticogram similar to those induced by stimu- 
lation of other sensory nerves (increase of the fast oscillations, inhibition 
of the slow waves) may be elicited by the labyrinthine impulses even 
if the cerebellum is extirpated, and if this operation is combined with 
severance of the posterior longitudinal fasciculus in the anterior third 
of the pons. 

It is inferred that the labyrinthine impulses may reach the cerebral 
cortex not only by way of the cerebellum-nucleus ruber system and by 
connections of the posterior longitudinal fasciculus with the nucleus 
ruber but also by pathways outside these systems. Vestibuloreticulo- 
thalamic pathways and connections between the vestibular and the 
cochlear tracts come into question. 





DIFFERENTIAL DIAGNOSIS BETWEEN THROMBOSIS 
OF THE LATERAL SINUS AND ACUTE 
BACTERIAL ENDOCARDITIS 


HARRY ROSENWASSER, M.D. 


NEW YORK 


It is not difficult, as a rule, to make the correct diagnosis of throm- 
bosis of the lateral sinus. There is, however, a puzzling group of cases 
in which after acute otitis the signs and symptoms of sepsis present 
themselves together with evidence of a cardiac lesion. The otologist 
often may have grave doubts as to whether the patient has thrombosis 
of a lateral sinus or acute bacterial endocarditis. There are, I have 
found from a study of the cases observed by my associates and me, 
certain criteria which have not been sufficiently stressed and which 


aid in making the differential diagnosis. It is of paramount importance 
that the correct diagnosis be made, since the treatment of sinus throm- 
bosis is surgical whereas the presence of acute bacterial endocarditis 
implies a hopeless prognosis which contraindicates surgical intervention. 


[I am therefore presenting analyses and discussions of 5 such cases 
observed at the Mount Sinai Hospital in which this differential diag- 
nosis had to be made. 

REPORT OF CASES 


Case 1—N. L., a girl aged 12, was admitted to the medical service of Dr. 
B. S. Oppenheimer with the history that six or seven weeks previously, after an 
acute infection of the upper respiratory tract, she acquired pain in the right ear 
and severe generalized headache. This ear began to discharge spontaneously, the 
discharge persisting for two weeks. It ceased for two weeks and then recurred 
for two more weeks, unaccompanied by any pain or headache. For ten days 
prior to her admission the patient complained of a stiff meck and _ sleep- 
less nights, but she had no hemicranial pain. Five days later there was pain 
in the left shoulder and on moving the neck. No other joints were involved. 
There were no chills at any time; the temperature for the week before 
admission ranged from 101 to 103 F. About four hours before her admission 
an erythematous eruption was noted for the first time, on the forearms and 
the legs. Her family and her past history were irrelevant. 

Examination revealed an acutely ill child, pallid, dyspneic and complaining 
of pains in the muscles and joints. The fundi oculorum showed a slight fulness 
of the veins. The spleen was enlarged. There were a patchy erythematous rash 
over the arms and legs and a tender red lesion under a finger-nail of the right 
hand. Over the pulmonic area and the apex of the heart a systolic murmur was 
heard. There were no signs of neurologic disturbance other than a slight stiffness 
of the neck. 


From the otologic service of Dr. Isidore Friesner, Mount Sinai Hospital. 
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Otologic consultation showed: “The left ear was normal. The right drum was 
ightly thickened; no landmarks were visible. There was a small central per- 
foration through which exuded a thin purulent discharge, pulsating slightly, which 
did not reappear after it was wiped away. No changes of the wall of the canal 
or tenderness of the mastoid were noted. The hearing was acute.’ Roentgen 
examination of the mastoids revealed “some cloudiness of the antral and tip 
regions; the cells over the sinus were clear. There was essentially no change 
in the roentgen picture as compared with that of the uninvolved ear.” It was 
ur opinion that the condition was acute otitis media, that the ear did not 
explain the entire picture and that therefore nothing should be done for the time 
being. Examination of the nose and throat revealed no abnormality. The ophthal- 
mologist confirmed the findings of mildly hyperemic nerve heads with pseudo- 
neuritis noted on admission. The blood pressure was 98 systolic and 55 diastolic; 
the hemoglobin content was 72 per cent, and the white blood cell count was 14,300, 
with 34 per cent segmented cells, 34 per cent nonsegmented cells, 30 per cent 
lymphocytes and 2 per cent monocytes. 

The following day culture of the blood taken on admission was reported to 
show Streptococcus haemolyticus, with 4 colonies per cubic centimeter. There 
was an increase in the number of erythematous lesions over the body, and petechiae 
were noted in the conjunctivae for the first time. The hemoglobin content fell 
to 67 per cent, and examination of the spinal fluid gave negative results. At the 
insistence of the internists an operation on the sinus and jugular vein was performed. 
The mastoid was cellular and absolutely uninvolved. The internal jugular vein 
was ligated, and an apparently normal lateral sinus was obliterated. After opera- 
tion, signs of meningitis appeared, and despite all supportive measures the patient 
acquired a temperature of 106.4 F., became dyspneic and cyanotic and died the 
following day. 

A complete postmortem examination was performed, and the findings were 
acute bacterial endocarditis, pulmonary congestion and edema, with broncho- 
pneumonia of the upper lobe of the right lung and multiple infarcts in the kidney 
and colon. There were petechiae in the conjunctivae, erythematous lesions in the 
skin and parenchymatous degeneration of the viscera. Culture of the discharge 
from the ear and from the endocardial vegetations was reported to show Str. 
haemolyticus. Histologic sections of the petrous pyramid and the mastoid bone 
showed purulent exudate in the periantral cells. There was exposure of the dura 
of the middle fossa. There was no evidence of any involvement of the sigmoid 
sinus or the jugular bulb. As a result of the operation the sinus wall was 
thickened, but there was no infiltration with polymorphonuclear leukocytes and 
no evidence of acute inflammation. 


Comment.—The internist urged operation in this case on the basis that 
the patient had sepsis which was probably otitic in origin and argued 
that since she was going down hill rapidly exploration might offer some 
chance. He felt that if she had acute bacterial endocarditis the prog- 
nosis was hopeless. However, it was felt that the streptococcemia was 
part of the picture of acute bacterial endocarditis because of the pres- 
ence of white-centered petechiae in the conjunctivae and Osler’s nodes 


in the fingers. None of these lesions have ever been observed in any 


of the cases of sinus thrombosis studied in the last fifteen years at the 
\fount Sinai Hospital. The presence of a systolic murmur over the 
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apex in conjunction with the suggestive history of rheumatism and 


pains in the joints and muscles led to the consideration of acute 
bacterial endocarditis rather than sinus thrombosis as the cause of the 
streptococcemia. 


Case 2.—E. C., aged 40, was admitted to the otologic service of Dr. Friesner 
with the history that two weeks before her admission she had a sense of soreness 
in the left ear, with a thin watery discharge. Twelve days later she experienced 
severe pain in the left ear, and eight hours later she had a shaking chill that 
lasted one hour and was followed by fever, dizziness, nausea and vomiting. The 
pain and headache continued. The patient vomited three times and had constant 
buzzing and impaired hearing in the left ear. Of significance in her history was 
the information that she was diabetic and had had rheumatic fever. 

Examination revealed a retracted right drum, with all the landmarks visible. 
The hearing was normal. The left ear drum was slightly full posteriorly, and 
a scant pulsating discharge came from a tubal perforation. The mastoid was 
tender, and there was spontaneous rotatory nystagmus directed horizontally to 
the right; there was no spontaneous past pointing, and complete deafness (noise 
apparatus used) was noted in this ear. One could hear a systolic murmur over 
the cardiac apex. The spleen was soft and palpable. At the angle of each jaw 
were palpable tender glands. The fundi oculorum were normal. There was an 
erythematous eruption over the left deltoid area. No petechiae were noted. The 
hemoglobin content was 80 per cent. 

During the first three days in the hospital the labyrinthine symptoms gradually 
subsided. However, on the fourth day the temperature rose suddenly to 105 F. 
and the patient had a shaking chill. A medical consultation was obtained, and the 
impression was that the apical murmur was merely coincidental and that the clinical 
picture was probably due to a general invasion of otitic origin. The otologists 
felt that the erythematous lesions that had come out over the arms, back and 
body were not erysipelatous but embolic. The next day the cardiac murmur 
had definitely changed and could be heard all over the precordium, and a small 
hemorrhagic lesion was noted in the conjunctiva. At that time the internists felt 
that endocarditis could not be excluded. A blood culture which had been made 
previously was reported to be positive, there being eighteen colonies of Str. 
haemolyticus per cubic centimeter. 

Under observation redness and edema developed over the mastoid. The ery- 
thematous area suggestive of Janeway lesions over the dorsal and plantar surfaces 
of the right foot faded, the external malleolus became tender and white-centered 
petechiae were noted in the conjunctiva of each eye. Repeated blood cultures 
remained positive, and an Ottenberg culture revealed 10 and 11 colonies, respectively, 
per cubic centimeter of blood taken from the jugular veins simultaneously, with 
a corresponding number in the peripheral circulation. The general condition of the 
patient was so poor that the question of operation was not considered. She 
acquired panophthalmitis, generalized white-centered petechiae and nuchal rigidity. 
Hemolytic streptococci were found in the spinal fluid on smear and culture. The 
patient died, and a postmortem examination was made. 

The endocardium of the mitral valve was thickened, and on its auricular 
border were fresh friable brownish vegetations, which almost encircled the valve 
at its line of closure. The other valves were unchanged. There were purulent 
mastoiditis on the left side, abscesses in the kidney, bilateral focal glomerulo 
nephritis, acute splenic tumor and multiple cutaneous petechiae. There was no 
involvement of the lateral sinus. 
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Histologic Examination.—The valve contained necrotic areas; the surface of 
the valve was covered with necrotic polymorphonuclear leukocytes and masses 
of bacteria. Some of the bacteria were noted deeper in the substance of the 
valve. The mastoid and the petrous pyramid were obtained, and study of the 
sections revealed evidence of meningitis-with pus in the internal auditory meatus, 
pus throughout the labyrinth, granulations and pus eroding into the facial canal 
and erosion of the annulus and the promontory. The middle ear was full of pus. 
The petrous pyramid was the seat of extensive disease. The lateral sinus and the 
jugular bulb were not involved. 


Comment.—Although it is true the involvement of this patient’s ear 
was extensive and severe, as evidenced by the changes noted on gross 
and microscopic sections of the mastoid and the petrous bone, there 
were other clinical findings which were distinctly atypical for sinus 
thrombosis and suggested that the origin of the bacteremia might not 
be otitic. Clinically, the first significant diagnostic sign was the changing 
character of the cardiac murmur under observation from day to day. 
The second significant point was the result of the Ottenberg! differ- 
ential blood culture, which indicated an almost identical number of 
colonies in the circulating blood taken simultaneously from the right 
and the left internal jugular vein and the vein in the arm. This sug- 
gested that the origin of the sepsis was not in the head. Ottenberg 
has shown that in thrombosis of the lateral sinus, whether there is an 
occluding or a mural thrombus, there is always a greater number of 
bacteria in the jugular vein, either on the side of the lesion or on the 
opposite side, than in the peripheral circulation at that same instant. 
Third, the rather short interval between the onset of the otitis and the 
appearance of metastatic foci is rather unusual and generally militates 


against otitic sepsis, although it does not exclude it. Fourth, the appear- 
ance of white-centered petechiae, Janeway * lesions and streptococcemia 
in a patient with a history of rheumatic fever further aided in making 


the correct diagnosis. 


Case 3.—H. R., a chauffeur aged 32, was a pronounced dipsomaniac with 
a history of frequent attacks of alcoholic gastritis. A large liver had previously 
been noted, and he was known to have had rheumatic cardiac disease for fifteen 
years. He was admitted to the medical service of the late Dr. Kessel. Two 
weeks earlier, after a drinking bout he had cramps and continuous vomiting. His 
physician noted a similarity to his previous attacks, except that at this time he 
had tenderness over the gallbladder and a temperature of 101 F. This condition 
persisted for one week, and then all his signs and symptoms disappeared. After 
being out of bed for two days he suddenly became weak, and his temperature rose 


1. Ottenberg, R.: The Diagnosis of Sinus Thrombosis: A New Procedure, 
Arch. Otolaryng. 5:43-45 (Jan.) 1927; Differential Jugular Blood Cultures in 
Sinus Thrombosis, J. A. M. A. 90:1602-1604 (May 19) 1928; Differential Blood 
Cultures, ibid. 94:1896-1901 (June 14) 1930. 

2. Janeway, E. G.: Certain Clinical Observations on Heart Disease. Med. 
News 75:257-262 (Aug. 26) 1899. 
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to 104 F. There were no other complaints. The temperature rose daily from 
101 F. in the morning to 104 F. in the evening, the rise not being associated with 
any chills or chilly sensations. Two days prior to his admission the patient had a 
mild pain in the chest and some rales were noted by his physician. The pain 
disappeared overnight. On the day of his admission to the hospital he had a 
violent shaking chill and high fever. 

Examination on admission revealed an extremely ill man, semicomatose, slightly 
irrational and perspiring profusely, with a temperature of 104 F. There were no 
changes of the fundi, no petechiae, a slightly reddened throat, definite nuchal 
rigidity, a bilateral Kernig sign and a positive Brudzinski sign. The heart was 
enlarged to the left; a loud systolic murmur was audible over the apex, and a 
presystolic murmur could be heard at times over the base. The aortic second 
sound was equal to the pulmonic second sound. The spleen was palpable. The 
spinal fluid was cloudy, it contained 5,500 cells, mainly polymorphonuclears, and 
gram-positive diplococci were seen on smears. 

The otologist found that the right ear drum was flat, all landmarks being 
present. There was an old perforation in Shrapnell’s region. The hearing was acute. 
In the left ear the drum was retracted; there was a dry perforation in the 
posterosuperior quadrant involving Shrapnell’s region. There was no evidence 
of any recent acute process in either ear. It was believed that the meningitis 
was not of otitic origin. Examination of the nose and throat indicated the 
presence of dried mucoid secretion in both nostrils; the sphenoid ostia were 
patent, and an applicator passed into the right sphenoid sinus was covered on 
withdrawal with thick mucoid secretion. The ophthalmologist found metastatic 
choroiditis. Cultures of blood and spinal fluid showed the type IV pneumococcus. 
The patient was given 20,000 units of serum intraspinally and via cisternal puncture, 
but despite all measures he died. 

Complete postmortem examination was made. The pericardium was smooth and 
shiny except over the posterior portion of the left auricle, where it was covered 
with fibrinous exudate. In situ the heart showed enlargement of the right and 
left ventricles. The aortic valve showed only two cusps, since the right and the 
posterior cusp were joined, forming one large cusp. On the true commissures 
were rounded roughened calcareous masses 8 mm. in diameter. On the double 
cusp near the left commissure was a soft vegetation 3 mm. in diameter, crushings 
from which showed gram-positive, lancet-shaped diplococci. On the anterior 
surface of the double cusp at almost the middle was a wrinkled elevation showing 
pinpoint-sized nodules on the crests of the wrinkles. The mitral valve was slightly 
thickened. The tricuspid and pulmonary valves, the myocardium and the coronary 
vessels were all normal. Cultures made directly from the vegetation on the aortic 
valve, from secretion in the lesser sac, from the right middle ear and from 
the spinal fluid showed the type IV pneumococcus. In summary, the pathologic 
diagnosis was acute purulent otitis media on the right side (type IV pneumococcus), 
acute pneumococcic meningitis (type IV), acute bacterial endocarditis. on a 
bicuspid aortic valve (type IV pneumococcus), septic emboli to the splenic artery 
and necrosis of the tail of the pancreas, with pus in the lesser sac (type IV 
pneumococcus). There was no sinus thrombosis. 


Comment.—In most cases of otitis in which meningitis develops, 
one instinctively looks for a causal relation between the two; neverthe- 
less, as soon as the blood culture was found to contain a type IV pneu- 
mococcus, the possibility of a thrombus of a lateral sinus was discounted. 
The fact that none of the pneumococci, with the exception of the type 
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[II pneumococcus, cause sinus thrombosis at once clarified what might 
have been a difficult diagnostic problem. I shall discuss the significance 
of the bacteriology at length in the general comment. The history of 
known long-standing rheumatic cardiac disease together with the systolic 
and presystolic murmurs audible over the heart, the metastatic choroid- 


itis and the pneumococcemia were suggestive of acute endocarditis. The 
absence of changes of the fundi is worthy of note, since in 16 per cent 
of all the cases of proved sinus thrombosis, observed at the Mount Sinai 


Hospital, changes of the fundi were present. The absence of changes 
of the fundi does not exclude sinus thrombosis, nor does its presence 
definitely indicate it, but associated with all the other factors it is an 
additional aid in making the differential diagnosis. 


Case 4.—B. M., aged 6 years, was admitted to the otologic service of Dr. 
Friesner because of an infection in the left ear of seventeen days’ duration fol- 
lowing an acute infection of the upper respiratory tract. This child had had 
trouble with the ears every winter, and for two years they discharged on and off. 
During the present illness, the ears discharged for two weeks and then ceased. 
Since then there had been severe pain in both mastoid regions, and for the few 
days before admission there had been moderate fever. 

Examination of the patient on his admission revealed him to be an under- 
nourished child who had the appearance of a mongolian idiot. There was no 
history of consanguinity. The ear drums were thickened and reddened and were 
discharging moderately. There was no evidence of mastoiditis. At the angles 
of the jaws were large masses of tender glands, and a loud rough middiastolic 
murmur was audible over the apex. Over the aortic area there was a loud 
systolic murmur, which could also be heard over the back. The right border 
of the heart was enlarged, but there was no cyanosis or dyspnea. The fundi were 
normal. There was no cherry-red spot in the retina. The provisional diagnosis 
at the time of admission was that the patient, a mongolian idiot, had congenital 
heart disease and possibly a patent ductus arteriosus, with bilateral purulent 
otitis media and cervical adenitis. 

The leukocyte count was 10,200, with 83 per cent polymorphonuclear leukocytes. 
The electrocardiogram showed no abnormalities. Culture of the pus from the ears 
was reported to contain Str. haemolyticus. The temperature, which was 103.4 F. 
on the patient’s admission, became septic and rose suddenly to 105 F. The patient 
nad a shaking chill. Blood was taken for culture and subsequently was reported 
to show Str. haemolyticus. Repeated examination of the fundi gave negative 
results. An Ottenberg differential blood culture showed no organisms. 

A bilateral mastoidectomy was done. There was moderate periantral sclerosis, 
but no pus or breaking down was noted in either mastoid. Both lateral sinuses 
were purposefully exposed. The left lateral sinus was lusterless and discolored as 
compared with the right. The left jugular vein was ligated; the left lateral sinus 
was opened. A purulent obturating thrombus was removed. There was only 
moderate bleeding from the end of the torcular Herophili, indicating that the 
operator had not gone beyond the limits of the thrombus. Culture of the pus 
from the lateral sinus was reported to show Str. haemolyticus. The patient's 
general condition was poor, and the operation was rapidly completed, with no 
further attempt to obtain free bleeding from the end of the torcular 
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After the operation the patient did poorly; the septic type of temperature 
continued unchanged, and the blood culture remained persistently positive. One 
week after the first operation, the patient was reoperated on; the sinus was followed 
back toward the torcular and opened until free bleeding was obtained. he 
bulb, which contained pus, was irrigated with diluted solution of sodium hypo- 
chlorite U. S. P., a soft rubber catheter being left in the wound to facilitate 
repeated irrigation. Examination of the excised portion of the wall of the vein 
showed thrombophlebitis with bacteria present. In spite of what appeared to be 
adequate surgical treatment of the infectious process, the bacteremia persisted and 
the patient died two days after operation. 

The changes noted at autopsy were: evidence of sepsis due to Str. haemolyticus, 
status after bilateral mastoidectomy and operation on the left lateral sinus, purulent 
thrombophlebitis of the left inferior petrosal sinus, thrombosis of the left occipital 
sinus and the torcular Herophili, localized acute meningitis, acute bacterial 
endocarditis, mongolism, atelectasis and thrombosis of the left lateral sinus. 
Examination of the heart showed marked distention of the pericardial cavity, 
which contained about 75 cc. of clear yellowish fluid. The pericardium was shiny 
throughout. There were no hemorrhages. The left ventricle was well contracted, 
and its wall was of normal thickness. The mitral valve showed on its posterior 
cusp a yellowish roughened patch about 1 cm. in diameter, which traveled up the 
left auricular wall. To the right of this patch was a small red vegetation on the 
margin of the closure of the valve. The rest of the heart showed no abnormal 
changes. The pulmonary artery was:of normal width. The ductus Botalli and the 
foramen ovale were closed. There were no interventricular or interauricular 
septal defects. The aorta was elastic and showed no changes. 

Histologic Examination.—Sections of the petrous and mastoid bones showed 
thickening and infiltration of the jugular bulb and the lateral sinus, with lympho- 
cytes and polymorphonuclear leukocytes. The endothelium was denuded in areas, 
and the lumen contained a purulent thrombus. The wall itself was undergoing a 
healing process, as evidenced by the presence of granulation tissue within it. 

Comment.—This was an extremely difficult case, in which the evi- 
dence of aural involvement was definite. The spontaneous pain over 
both mastoids, the septic type of fever, the streptococcemia and the 
finding of Str. haemolyticus in the aural discharge all led us to explore 
both mastoids, with the possibility in mind of otitic sepsis. It was 
believed that the murmurs heard over the heart were probably due to 
congenital heart disease. There were no petechiae or other embolic 
phenomena suggestive of acute endocarditis. When the bacteremia per- 
sisted after what appeared to be adequate surgical treatment of the 
thrombophlebitic process in the lateral sinus, we felt that the cause 
must be an extension of the phlebitis of the lateral sinus to the inferior 


petrosal or the superior petrosal sinus, where it could not be reached, 


or that a condition existed such as was described by Libman and Celler * 
in 1909, namely, the association of adequately treated thrombosis of 
a lateral sinus with acute bacterial endocarditis. According to Libman, 
this is rare. The similarity of this case to case 1818 reported by Lib- 

3. Libman, E., and Celler, H. 1..: Importance of Blood Cultures in Study of 
Infections of Otitic Origin, Am. J. M. Sc. 138:409-427, 190. 
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man * in 1912 only emphasizes the difficulties that may obtain in making 


the correct differential diagnosis. I believe that the otitic sepsis was the 
primary focus in this case and that the acute endocarditis was a meta- 
static manifestation, an implant on a previously diseased valve. 

Case 5.—S. G., a farmer aged 48, was admitted to the medical service of Dr. 
George Baehr. He was perfectly well until three and one-half weeks before 
admission, when he had a mild acute infection of the upper respiratory tract. One 
week later he was conscious of severe pain in the left ear, which lasted for 
twenty-four hours. The next day he had a shaking chill and a rise in temperaturé 
to 103 F., and for eleven days the temperature rose daily to 103 F. and on on 
eccasion to 105 F. 

One week after the onset of the otalgia, a yellowish purulent discharge was 
noted coming from the left ear. The discharge persisted for five days. During 
the five days prior to his admission to the hospital, the patient had localized 
irontal headache and was drowsy but would respond when aroused. He had 
generalized pink macular rash. 

Examination showed a thin, acutely ill man. His respirations were irregula 
in rate and depth. There were many petechial hemorrhages in the conjunctivae, 
and many white-centered petechiae could be seen in the fundi. The right ear drum 
was thickened and retracted. The left drum was dull; there was no light reflex, 
no perforation, no change of the canal wall and no tenderness of the mastoid 
Over the precordium a high-pitched systolic apical murmur could be heard. The 
heart sounds were of poor quality. The lungs were normal. The spleen was 
not palpable. There was facial weakness on the right side; the uvula deviated 
to the right on phonation; the neck was stiff; there was a bilateral Kernig 
sign, and abdominal reflexes were absent. The skin over the chest, shoulders 
neck and upper part of the back was covered with numerous purpuric and 
petechial lesions, many of which had white centers. The diagnosis on admission 
was “acute suppurative otitis media, sepsis due to Str. haemolyticus, acute bacterial 
endocarditis and meningitis due to Str. haemolyticus.” 

The laboratory findings were: hemoglobin content, 78 per cent; white blood 
cell count, 26,200, with 94 per cent polymorphonuclear (47 per cent segmented cells 
and 47 per cent staff cells). The lumbar puncture revealed cloudy spinal fluid 
under increased pressure, with 2,500 cells, 90 per cent of which were polymorphonu 
clears. No organisms were seen on smear, and the reaction to tests for globulin 
was positive. Smears made directly from the cutaneous lesions failed to show 
crganisms. The blood culture was reported positive for the type III pneumococcus. 


Course—Soon after his admission, the patient had a chill and a sudden ris¢ 
in temperature to 103.4 F. He was seen by Dr. Friesner, who stated: “The left 
ear shows evidence of recent inflammation, although the acute process has subsided 
The petechiae in the skin and those in the conjunctivae have never been observed 
by me to occur with otitic sepsis.” Because of the turbid spinal fluid and the 
meningeal signs and before the results of the blood culture were known, the 
patient was given antimeningococcus serum intraspinally and intravenously. How- 
ever, he grew steadily worse, lapsed into a state of coma and died three days 
after his admission. 


4. Libman, E.: A Further Communication on the Importance of Blood Cul- 
tures in the Study of Infections of Otitic Origin, Internat. Otol. Cong. Tr. 9: 
127-176, 1912. 
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Postmortem examination revealed acute bacterial endocarditis involving the 
tricuspid and aortic valves, myocardial abscesses and chronic cardiovalvular 
disease on a rheumatic basis. There were multiple embolic abscesses in the lower 
lobe of each lung; there were infarcts in the spleen and abscesses in the kidney. 
Petechiae were noted in the skin, conjunctivae, pleura, pericardium, ureters, bladder, 
peritoneum, rectum and kidneys. There was acute purulent meningitis, with 
purulent exudate in the sphenoid sinuses. Bacteriologic cultures of the pus from 
the right and left sphenoid sinuses revealed Staphylococcus albus and the type 
III pneumococcus. Culture of the scrapings from the valvular vegetations yielded 
a type III pneumococcus, Bacillus coli and Bacillus proteus. Macroscopic examina- 
tion of the middle ear, mastoid and lateral sinus revealed no evidence of sinus 
thrombosis or phlebitis. Histologic sections of the roof of the sphenoid sinus 
showed acute osteomyelitis. 


Comment.—At the time of the patient’s admission to the hospital 
it was obvious that he was suffering from acute bacterial endocarditis. 
When a type III pneumococcus was recovered from the blood, it was 
assumed that the ear was the primary focus, because the type III pneu- 
mococcus is the only one that causes sinus thrombosis. There was no 
clinical evidence of any involvement of the nasal accessory sinuses. The 
postmortem examination, however, revealed normal lateral sinuses. 
There were no pathologic changes in the mastoid or the temporal bones. 
Of significance, however, was the presence of pus containing type II] 
pneumococci in both sphenoid sinuses. The presence of generalized 
white-centered petechiae on the chest, body and fundi, with the diag- 
nostic Janeway lesions, the apical murmurs and the absence of any 
evidence of sinus thrombosis made the diagnosis of acute endocarditis 
obvious. Of theoretical interest is the question: “How did the endo- 
carditis occur?” Did it result from transient bacteremia which may 
have been a part of the original infection of the upper respiratory tract, 
three and one-half weeks before, which caused the acute otitis and 
acute sphenoiditis? Did it result from the acute otitis, or did it follow 
the acute osteomyelitis of the sphenoid? I believe it is unusual for acute 
otitis to cause bacteremia. I am not convinced that the acute naso- 


pharyngitis which is frequently associated with acute otitis media can 


be ruled out as an etiologic factor in the occasionally reported transient 
bacteremias that are supposed to occur secondarily in acute suppurative 
otitis media. Osteomyelitis of the sphenoid bone, which existed in this 
case, can and occasionally does cause sepsis and meningitis. 


COMMENT 
1. Bacteriology in the Differential Diagnosis Between Thrombosis 
of the Lateral Sinus and Acute Endocarditis.—Janeway, in 1899, and 
Libman and Celler, in 1909, commented on the lack of attention paid by 
the internists to what they termed the borderline cases between otology 
and internal medicine. The important contributions of Libman and 
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Celler on blood cultures in otitic infections clearly illustrate how valuable 
a comparatively simple laboratory procedure, such as blood culture, can 
be in leading to definite diagnostic and therapeutic conclusions. The 
rules they formulated years ago have been confirmed by the experiences 
of others. Briefly, their methods were as follows: About 25 cc. of blood 
was used, and the inoculations were made into plates and flasks. The 
plates contained agar or dextrose agar, with or without the addition of 
ascitic fluid; the flasks contained bouillon or dextrose bouillon. They 
said that cultures should be examined frequently and should not be 
discarded as negative until at least seven days have elapsed. Every effort 
should be made to confirm positive results obtained in blood cultures 
by bacteriologic studies of the suspected primary focus and of metastatic 
foci. 

Pneumococci have been found in the middle ear by various authori- 
ties. Libman and Celler stated that notwithstanding the fact that they 
found pneumococci in a certain percentage of the 277 persons they 
examined there are hardly any records of sinus thrombosis due to a 
pneumococcus (other than that which is now called type III). The few 
cases that are to be found in the literature—those of Kobrak® and 
others—they believed were not definitely proved because the methods 
used for identifying the organisms as pneumococci were not stated. Of 
100 cases of otitic sinus thrombosis studied by Friesner,® he found that 
in 85 blood cultures showed streptococci, in 2 instances the anhemolytic 
variety. In 3 cases the streptococci could only be grown anaerobically. 
In one of the latter the preliminary blood culture showed an aerobic 
streptococcus. In this instance the symptoms of sepsis continued after 
operation, and it was found that subsequent aerobic blood cultures were 
sterile but that streptococci could be obtained on culture if the anaerobic 
technic was utilized. In only 2 of the 100 cases studied by Dr. Friesner 
was there a type III pneumococcic infection (a bile-soluble “Strepto- 
coccus mucosus” according to the old classification) : in 2 cases the cul- 
tures were positive for B. proteus and in 1 for Staph. aureus. Ten 
persons with sinus thrombosis had sterile blood cultures. Friesner con- 
cluded that pneumococci except for type III are not etiologic factors 
in sinus thrombosis. He felt that pneumococci show little tendency to 
attack veins. Rabin and Antopol,’ Neuhof * and Butler ® expressed the 

5. Kobrak, F.: Erreger und Weg der Infection bei der akuten Otitis Media, 
Verhandl. d. deutsch. otol. Gesellsch. 16:91-95, 1907. 

6. Friesner, I.: Infections of the Middle Ear: Acute Systemic Infections 
from the Ear, Arch. Otolaryng. 14:257-265 (Sept.) 1931. 

7. Rabin, C. B., and Antopol, W.: Thrombophlebitis, Proc. New York 
Path. Soc., 1933, pp. 37-38. 

8. Neuhof, H.: The Diagnosis and Operative Control of Acute Pyogenic 
Phlebitis Complicated by General Septic Invasion, Ann. Surg. 97:808-822, 1933 

9. Butler, R., in discussion on Faulkner, E. R.: Rhinological Aspects of 
Cavernous Sinus Thrombosis, Surg., Gynec. & Obst. 52:477, 1931 





678 ARCHIVES OF OTOLARYNGOLOGY 


belief that involvement of a small vein is not a factor in positive blood 
cultures and does not mainta ‘ a persistent sepsis. Of all the cases of 
sinus thrombosis observed at tlie Mount Sinai Hospital in the past fifteen 
years, the involvement in about 6 per cent was caused by a type III 


pneumococcus. 

On one occasion, because a patient had a chill within twenty-four 
hours after his mastoidectomy, a blood culture was made. It was 
reported positive for the type I pneumococcus. On the basis of this 
report the possibility of sinus thrombosis was ruled out, and careful 
search revealed pneumonia. Chase *® reported a case in which a pneu- 
mococcus was recovered from the ears of a patient who had a bilateral 
mastoidectomy. The right ear healed. While she was under observation 
at home, pain over the left side of the head developed. She was sent 
back to the hospital, and because of her signs and symptoms an opera- 
tion on the left lateral sinus was performed. Purulent thrombophlebitis 
was found. The blood culture was positive for Str. haemolyticus and 
not for the pneumococcus which was originally recovered from the ear. 

In cases of suspected otitic sepsis in which the culture of the blood 
is reported negative, the possibility that the amount of blood taken may 
have been insufficient must be considered. Occasionally after intravenous 
therapy or blood transfusions in a case of bacteremia the blood may 
be sterile for the following four or five days. The possibility of the 
patient’s having (as in 1 case of sinus thrombosis observed at the Mount 
Sinai Hospital) an anaerobic streptococcus in the blood as the causative 
agent must be borne in mind. Another explanation for negative cultures 
is the rapidity with which bacteria are removed from the blood, as shown 
by Libman *! and by Ottenberg.’* 

One of the most important procedures at the command of the physi- 
cian is the differential blood culture, a procedure first mentioned by 
Leutert ** and Nuernberg,’* but described and extensively performed 
by Ottenberg. The objection to Leutert’s procedure was that the cultures 
were made through an infected field. Ottenberg’s differential blood cul- 
ture method was introduced early in 1927; it consists of three cultures 

10. Chase, S. B.: An Unusual Series of Lateral Sinus Cases, Ann. Otol., 
Rhin. & Laryng. 40:274-288, 1931. 

11. Libman, E.: Observations on General Infections by Bacteria, J. Michigan 
M. Soc. 23:462-468, 1924. 

12. Ottenberg, R.: The Rate and Location of Removal of Bacteria from the 
Blood in Human Disease, Arch. Path. 11:766-774 (May) 1931. 

13. Leutert, E.: Die Diagnose der otitischen Sinusthrombose mittelst bac- 
teriologischer Blutuntersuchung, Arch. f. Ohrenh. 74:18-39, 1907. 

14. Nuernberg, F.: Die Verwertung des negativen Resultates der bakteriolo- 
gischen Untersuchung des Sinusblutes fur die Differentialdiagnose zwischen 
otitischer Sinusthrombose und anderen noch nicht manifesten hoch fieberhaft 
verlaufenden Erkrankungen, Miinchen. med. Wchnschr. 54:2522-2525, 1907. 
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of specimens of blood secured by simultaneous puncture of the right 
and left internal jugular veins and a vein in the arm, an equal amount 
of blood being withdrawn at the same instant from all three veins and 
the blood being plated in the usual manner. In cases of involvement 
of both ears one cannot tell, unfortunately, from which lateral sinus 
the bacteria are coming, since they may be entering the circulation from 
the lower end of an occluding thrombus or from its upper end, or there 
may be a mural thrombus. A negative Ottenberg culture does not rule 
out disease of a lateral sinus, as in case 4, in which the Ottenberg culture 
gave negative results. In this instance there was an obturating thrombus, 
the ends of which were probably sterile at the time the blood for culture 
was taken. Ottenberg’s procedure is valuable, because the presence of 
uniformly large numbers of colonies in all the flasks usually indicates 
a complicating acute bacterial endocarditis. In sinus thrombosis the 
Ottenberg differential culture generally shows a large preponderance of 
organisms in the jugular veins, as compared to the number found in 
the peripheral vein. Ottenberg offered reasons for believing that bac- 
teria are fed into the blood stream from the lesion in the vein somewhat 
steadily rather than in momentary “showers.” Schottmiuller,’® Libman ™ 
and others showed that bacteria do not multiply in the blood and are 
removed rapidly from the circulation. 

In endocarditis Ottenberg found that there was no difference, as a 
rule, between the number of organisms found in the vein in the arm and 
in the jugular veins. In sinus thrombosis after an adequate operation 
on the sinus and the jugular vein the blood culture becomes sterile. 
This means that at least for the time being the sepsis is under control. 
A negative blood culture in this type of case, according to Libman,* is 
of importance in excluding the presence of acute bacterial endocarditis 
Libman and Celler * expressed the belief that if streptococci persistently 
remain in the blood after the thrombosis of the lateral sinus has been 


adequately cared for by surgical measures, acute bacterial endocarditis 


is most likely present. Further, they stated that if blood cultures give 
negative results and symptoms persist in a given case, whether there is 
sinus thrombosis or not, acute endocarditis can be excluded. According 
to Libman and Celler, bacteria are always found in the blood in acute 
endocarditis due to the ordinary streptococci if repeated cultures are 
made. In the course of otitic sepsis it is possible that metastatic implan- 
tation on the endocardium may occur. It is important, I realize, that 
one be positive before making the diagnosis of acute bacterial endo- 
carditis, because once such a diagnosis is made surgical treatment is 


contraindicated. 


15. Schottmitiller, H.: Die Staphylokokken und Streptokokkenerkrankungen 
in der inneren Medizin, Verhandl. d. deutsch. Gesellsch. f. inn. Med. 37: 150-179, 
1925. 
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2. Direct Evidences of Involvement of the Endocardium as Aids in 
the Differential Diagnosis Between Thrombosis of the Lateral Sinus 
and Acute Endocarditis ——One must keep in mind always that the occur- 
rence of “accidental murmurs” in acute febrile infections may mislead 
when no endocarditis exists. An old healed valvular lesion may be pres- 
ent, which can cause a murmur that might be erroneously interpreted 
as acute endocarditis, especially if the previous history and physical 
condition of the patient are unknown. On the other hand, acute bacterial 
endocarditis can be and often is superimposed on an old healed valvular 
lesion. Of interest is the statement made by Thayer ** that pneumococci 
infect normal valves with greater frequency than do streptococci. An 
important sign in the diagnosis of acute endocarditis is the changing 
character of the murmurs heard over the precordium from day to day. 
At times, the quality of a mitral murmur changes so markedly as to 
leave little doubt that an acute process has brought about the change. 
As the thrombi on the acute vegetations become larger and irregular 
and are sloughed off, they readily cause changing murmurs. In the 
presence of a septic type of temperature, murmurs of any kind, espe- 
cially if they are changing, must be given serious consideration. 

The attitude that systolic murmurs at the apex of the heart in febrile 
conditions are not of consequence often will mislead, as in case 1. One 
must obtain an accurate history to determine the presence of rheumatic 
fever or of an old healed cardiac lesion, because of the known frequency 
in sepsis with which primarily damaged heart valves become involved. 
Occasionally in cases of continued sepsis after the infection in the lateral 
sinus has been adequately dealt with surgically, one may discover at 
autopsy an acute valvular lesion. This can be regarded only as an inci- 
dent in the otitic sepsis, which overwhelmed the patient before the endo- 
cardial lesion became clinically recognizable, as in case 4. In this instance 
the murmurs heard were erroneously interpreted as being due to con- 
genital heart disease. A patient may succumb to overwhelming otitic 
sepsis before an engrafted acute endocardial lesion becomes clinically 
evident. One must also bear in mind that thrombosis of a lateral sinus 


may heal spontaneously or as a result of surgical treatment, after which 


the engrafted lesion on the valve may assume the leading role, main- 
taining the sepsis and ultimately causing the death of the patient 

The valves of the left side of the heart are most commonly affected, 
but lesions of the right side of the heart are not uncommon. The edges 
of congenital cardiac defects are commonly the site of involvement. 
Thayer stated that the lesions appear at first as small soft vegetations 
packed with bacteria, usually along the lines of contact of free edges 


16. Thayer, W. S.: Bacterial or Infective Endocarditis, Edinburgh M. J. 
$8: 237-265, 1931. 
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of the valves, and are easily brushed from the surface. As the thrombi 
become larger and are swept into the circulation, they result in the 
most characteristic clinical manifestation of endocarditis. 

3. Embolic Phenomena in the Differential Diagnosis Between 
Thrombosis of the Lateral Sinus and Acute Endocarditis ——While it is 
admitted that metastatic infections secondary to sinus thrombosis may 
occur anywhere in the body, the experience with the cases studied in 
the otologic service of Dr. Friesner reveals some interesting facts. We 
have not seen petechiae in any case of uncomplicated thrombosis of a 
lateral sinus, especially the white-centered conjunctival petechiae so com- 
monly noted in acute endocarditis. Friesner © stated that petechiae are 
not found as infectious foci on the venous side of the circulation. Petech- 
iae** are regarded as due to “mycotic emboli or as infarcts in the 
skin.” They are often described as having a pale, anemic center sur- 
rounded by a hemorrhagic border. However, one does not always see 
this type of petechiae. At times the reddish color may be uniformly 
distributed throughout the lesion. One should use a magnifying glass 
if necessary in the effort to find a white center, because this stamps 
the lesion as unmistakably embolic. The hemorrhagic tendency leading 
to fair-sized ecchymotic areas also has been noted. It is rare for petech- 
ial lesions to suppurate. Petechiae are frequent in the mucous mem- 
branes of the mouth, in the conjunctivae and in the eyegrounds. One 
notes often that early in the course of acute endocarditis emboli lodge 
in the pads of the fingers and toes, causing small tender cyanotic areas. 
The diagnostic significance of these areas in acute endocarditis was 
pointed out by Osler.** Of great importance in the diagnosis of acute 
endocarditis is what Libman called the Janeway lesion. It is a small 
reddish elevated nodular lesion that appears on the palms and soles. 
Janeway” lesions are painless; they last for a short time and fade 


19 


gradually. They do not suppurate. Horder *® noted tiny painful hemor- 


rhages under the finger-nails, which he said were characteristic of acute 


bacterial endocarditis. 

So important are the embolic phenomena to the otologist confronted 
with the puzzling differential diagnosis between otitic sepsis and acute 
endocarditis that calling attention to the necessity for being on the watch 
for these embolic manifestations bears repetition. Petechiae should be 
looked for in the conjunctiva, neck, chest and mouth. The palms and 


17. Acute Endocarditis, in Osler, W.: Modern Medicine, Philadelphia, Lea & 
Febiger, 1927, vol. 4. 

18. Osler, W.: Goulstonian Lectures on Malignant Endocarditis, Brit. M. J 
1:467-470, 522-526 and 577-579, 1885. 

19. Horder, T. J.: Infective Endocarditis, Quart. J. Med. 2:289-324, 1908- 
1909; Endocarditis, Lancet 1:695-700 (April 3); 745-750 (April 10); 850-855 
(April 24) 1926. 
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soles should be carefully inspected for the diagnostic Janeway lesions. 
The finding of these embolic phenomena at once suggests acute bacterial 
endocarditis, but their absence does not exclude it. Metastatic infections 
secondary to thrombosis of a lateral sinus generally become evident late 
in the course of the disease. According to Friesner, metastases are much 
more common in children than in adults, and the sites of election are the 
regions about the hips, ankles and elbows. 

4. Changes in the Fundi in the Differential Diagnosis Between 
Thrombosis of the Lateral Sinus and Acute Endocarditis—Kipp *° 
in 1880 noted the presence of optic neuritis in cases of sinus thrombosis. 
Jansen ** in 1893 made a comprehensive review of the literature and 
reported a rather high percentage of cases in which changes of the 
fundi occurred in association with sinus thrombosis. The changes were 
considered under the headings hyperemia, neuritis and papilledema. Of 
late, the appearance of the fundi in cases of disease of the lateral sinuses 
has been extensively investigated. According to Tobey ** moderate 
degrees of choking of the disks occurred in 10 per cent of the patients 
he examined. Eves ** reported the results of his analysis of 38 cases 
of sinus thrombosis and found changes in approximately 10 per cent. 
Atkins ** found that of 14 patients whose fundi were frequently exam- 
ined 4 had beginning or well marked changes, and he noted that in 13 
cases there were well marked changes following operation. Benedict *° 
stated that choking of the disks occurred in less than 10 per cent of 
the cases of sinus thrombosis. He felt that the appearance of pro- 
gressive choking of the disks in a case of thrombosis of the lateral sinus 
is a sign of grave intracranial involvement. I have seen papilledema 
develop and increase weeks after an adequate surgical procedure was 
carried out. In my experience it has not been a prognostic factor. 

Of the cases of thrombosis of the lateral sinus analyzed by Rosen,”® 
changes of the fundi were present in 16 per cent. In his analysis, 
persons who merely showed congestion of the retinal vessels were not 
considered as showing definite changes. The changes noted range from 
20. Kipp, C. J.: Four Cases of Intra Cranial Disease Caused by Chronic 
Suppuration of the Middle Ear, Arch. Otol. 8:147-164, 1879. 

21. Jansen, A.: Ueber Hirnsinusthrombose nach Mittelohreiterungen, Arch. 
f. Ohrenh. 36:1-54, 1893-1894. 

22. Tobey, G. L., Jr.: Differential Diagnoses of Lateral Sinus Thrombosis, 
Tr. Am. Acad. Ophth. 30:26-37, 1925. 

23. Eves, C. C.: The Diagnosis of Lateral Sinus Thrombosis, Ann. Otol., 
Rhin. & Laryng. 34:1082-1088, 1925. 

24. Atkins, R. T.: A Report of Forty Cases of Lateral Sinus Thrombosis, 
New York State J. Med. 24:885-890, 1924. 

25. Benedict, N. L.: Cranial Sinus Thrombosis: Ophthalmologic Aspects, 
Surg., Gynec. & Obst. 52:464-469, 1931. 

26. Rosen, S.: Fundus Changes in Lateral Sinus Thrombosis, to be published. 
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blurring of the margins of the disks to measurable papilledema of 4 to 
5 diopters. It is a curious phenomenon that when papilledema begins 
before operation it frequently increases even after surgical measures 
have been instituted which control the bacteremia. It may increase in 
the absence of all other signs and symptoms and may last for several 
months. According to Friesner, no satisfactory explanation has been 
offered ; he- added that papilledema may exist and even increase with 
no other sign or symptom of increased intracranial pressure. Despite 
marked changes, the patient may completely recover. At times the 
changes in the fundi may last for months before complete resolution 
takes place. While the absence of changes in the fundi casts no light 
on the differential diagnosis, the finding of papilledema would tend to 
make one search carefully to ascertain other evidences of otitic sepsis 
than acute endocarditis. Doherty and Trubeck ** described a “boat- 
shaped” lesion, a linear hemorrhagic spot with a light central area, 
which they noted in the fundi of patients with subacute or acute bac- 
terial endocarditis. They considered this pathognomonic of endocarditis. 
These lesions were originally described by von Roth ** in 1872 and are 
commonly called “Roth spots.” According to Doherty and Trubeck, 
Litten *® and others, these spots are confined to the superficial portion 


of the nerve fiber layer. Friedenwald and Rones *° described meta- 
static lesions in the choroid in cases of acute endocarditis. Acute endo- 
carditis as a cause of changes in the fundi aside from these embolic 
lesions is rather remote. 

5. Aural Findings and Other Aids in the Differential Diagnosis 
Between Thrombosis of the Lateral Sinus and Acute Endocarditis.— 
During the course of acute or chronic suppuration from the middle 
ear or after mastoidectomy the patient may have daily chills associated 
with sudden high rises in temperature with remissions below normal. 
If the patient has a painful gland at the angle of the jaw on the 
involved side, with tenderness along the course of the internal jugular 
vein and a positive blood culture, the diagnosis of otitic sepsis is war- 
ranted. Patients with sinus thrombosis early in the course of the disease 
are inclined to be somewhat euphoric and may not appear very sick. 
This is not constant, however, and delirium may be present. Corrobo- 
27. Doherty, W. B., and Trubeck, M.: Significant Hemorrhagic Retinal Lesions 
in Bacterial Endocarditis, J. A. M. A. 97:308-313 (Aug. 1) 1931. 

28. von Roth, M.: Beitrage zur Kenntnis der varicdsen Hypertrophie der 
Nervenfasern, Virchows Arch. f. path. Anat. 55:197-217 and 517-518, 1872. 

29. Litten, M.: Ueber den Zusammenhang zwischen Allgemeinerkrankungen 
und solchen des Augenhintergrundes, Deutsche med. Wcehnschr. 28:37-41 (Jan. 
16) 1902. 

30. Friedenwald, J. S., and Rones, B.: Some Ocular Lesions in Septicemia, 
Tr. Am. Ophth. Soc. 29:286-299, 1930. 
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rative findings, such as the observation of edema over the region of the 
mastoid emissary vein, Griesinger’s * sign, are of diagnostic significance. 
According to Voss,** the venous noise heard over the normal jugular 
vein is not heard in sinus thrombosis if the jugular vein is completely 
occluded. The Tobey-Ayer ** test is often of value in the determina- 
tion of the presence of blocking of the vein, especially when one is 
dealing with bilateral involvement of the ears. According to-Kimmel,** 
pain on swallowing without any apparent cause in the throat, pharynx 
or larynx indicates involvement of the jugular bulb. Kitimmel expressed 
the belief that this is due to inflammatory neuritis or perineuritis of the 
glossopharyngeal nerve in its passage through the jugular foramen. 
Edema of the eyelids may be present if the thrombus extends from the 
internal jugular vein into the facial vein. When the thrombus extends 
beyond the torcular Herophili and into the superior longitudinal sinus, 
Lermoyez *° noted prominence of the veins of the forehead and edema 
of the scalp. Gradenigo ** observed a painful fluctuant swelling over 
the vertex of the head of a patient with neglected sinus thrombosis in 
which the thrombus extended into the posterior end of the superior 
longitudinal sinus. I have noted extension of the thrombus from the 
lateral sinus into the cavernous sinus of the same or of the opposite 


side. 
Of significance in the differential diagnosis is the type of metastasis 


noted. With acute bacterial endocarditis cutaneous embolic manifesta- 
tions occur on the arterial side of the circulation, examples of which 
are white-centered petechiae in the conjunctivae, Janeway lesions on 
the hands and soles and tender Osler nodes. Metastases from acute 
endocarditis rarely affect the large joints, whereas those from sinus 
thrombosis commonly involves the larger joints, such as the hip, ankle 
and elbow, and the involvement is generally periarticular. Abscesses 
of the soft parts about the joints are not uncommon in cases of sinus 
thrombosis. The lungs frequently are involved and may be involved 

31. Griesinger, W.: Fortgesetzte Beobachtungen tiber Hirnkrankheiten, Arch. 
d. Heilk. 3:446, 1862. 

32. Voss, O.: Ein Beitrag zur operativen Behandlung der Sinusthrombose, 
Arch. f. Ohrenh,. 39:89-101, 1895. 

33. Tobey, G. L., and Ayer, J. B.: Dynamic Studies on the Cerebrospinal Fluid 
in the Differential Diagnosis of Lateral Sinus Thrombosis, Tr. Am. Otol. Soc. 
17:174-188, 1925. 

34. Kiimmel, W.: Ueber die vom Ohr ausgehenden septische Allgemeininfection, 
in von Mikulicz, J.: Gedenkband, Jena, Gustav Fischer, 1907, pp. 169-217. 

35. Lermoyez, M.: Un signe de la thrombose du sinus longitudinal supérieur, 
Ann. de mal. de l’oreille, du larynx 23:497-507, 1897. 

36. Gradenigo, G.: Ueber ein charakterisches Symptom der eitrigen Thrombose 
des Sinus longitudinalis superior, Arch. f. Ohrenh. 66:242-250, 1905. 
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early. This is readily understood when one considers that in bacteremia 
of otitic origin the invasion is via the venous channel passing primarily 
through the lungs. Generally speaking, the time relation between the 
onset of the otitis and the deposition of metastatic foci is important. 
Evidence of metastasis during the first few days of an attack of otitis 
is uncommon. It takes time for an infectious process to spread through 
a mastoid and involve the lateral sinus. In exceptional instances and 
in primary thrombosis of the jugular bulb Maybaum and Goldman 
stated that metastatic foci may become evident early if the infectious 
process extends along preformed pathways (vessels or dehiscences) 
or through the hypotympanum, which may be thin. Roentgenograms 
of the mastoid are helpful in determining the anatomic configuration of 
the bone. 

The prognosis in sinus thrombosis is always grave, especially if the 
patient has metastasis to the meninges or the brain. Many patients 
recover after operation, and instances of spontaneous cure are well 
known. With a few exceptions, it is generally agreed that the treat- 
ment is surgical. The mortality statistics for sinus thrombosis vary in 
different clinics. Acute endocarditis, however, implies an admittedly 
hopeless prognosis. 

SUMMARY 

Certain diagnostic features which aided in making the correct dif- 
ferential diagnosis between thrombosis of the lateral sinus and acute 
bacterial endocarditis have been stressed. When the Ottenberg differ- 
ential blood culture indicates large numbers of colonies in the cultures 
of blood from the jugular vein and a peripheral vein in the arm, it 
points to endocarditis as the cause, whereas a large number of colonies 
in one or both jugular veins and many fewer colonies in the arm point 
to sinus thrombosis. Correlation of the bacteriologic characteristics of 
the aural discharge and the pus from the mastoid with blood cultures, 
as described by Libman and Celler, Ottenberg and Friesner, is helpful. 
Important in the differential diagnosis is the fact that none of the 
pneumococci with the exception of the type III pneumococcus cause 
sinus thrombosis. The significance of the embolic phenomena should 
be emphasized again because of their diagnostic importance. Cutaneous 
embolic lesions, petechiae, have never been observed by me in a case 
of sinus thrombosis uncomplicated by bacterial endocarditis. Changes of 
the fundi, varying from slight blurring of the margins of the disks to 
4 diopters of papilledema, occurred in 16 per cent of the cases of sinus 
thrombosis which my associates and I have observed. It is uncommon 
in a case of acute endocarditis to note any change in the fundi other 


37. Maybaum, J. L., and Goldman, I. B.: Primary Jugular Bulb Thrombosis. 
Laryngoscope 38:569-584, 1928. 
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than embolic lesions or their manifestations, namely, petechiae, Roth 
spots or Doherty-Trubeck lesions. The changing character of the car- 
diac murmur or murmurs from day to day is significant of endocardial 
involvement. A definite history of aural disease, mastoiditis and a tender 


gland at the angle of the jaw associated with corroborative local evi- 
dences of venous involvement are additional factors in determining the 
correct diagnosis. In conclusion, it must be apparent that these cases 
of serious borderline conditions require the closest cooperation between 
the 6tologist, the internist and the bacteriologist for their proper 
solution. 
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STREPTOCOCCIC MENINGITIS WITH RECOVERY 


L. B. BERNHEIMER, M.D. 


AND 
WILLIAM COOLEY, M.D. 


CHICAGO 


Reports of streptococcic meningitis successfully treated by sulfanil- 


amide are showing themselves in the literature. The purpose of this 


paper is to report one case of streptococcic meningitis treated with 
sulfanilamide and its derivatives in which recovery occurred. 


REPORT OF A _ CASE 


J. D., a youth aged 19, was admitted to the hospital on March 30, 1937, with 
a discharge from the left ear of four weeks’ duration. At that time classic 
symptoms of mastoiditis on the left side were present and a complete simple 
mastoidectomy was performed. Neither the dura nor the sinus was exposed at this 
operation. The postoperative course was uneventful; the patient left the hospital 
on April 2, 1937. His progress was uneventful, except for a small draining post- 
auricular fistula, until April 21, 1937, when he complained of malaise, headache 
and stiffness of the neck. These were associated with nonprojectile vomiting and 
a temperature of 101.4 F. 


Positive findings on physical examination were as follows: 1. A small amount 
of pus was present in the left external auditory canal. The mastoid wound was 
open and draining a small amount of purulent material. 2. The neck was rigid, 
any attempt at movement producing pain. 3. The spine was rigid. 4. The 
abdominal reflexes were absent. 5. The cremasteric reflexes were greatly diminished 
on the right. 6. A suggestive Babinski sign was present on the left side. 7. The 
knee jerk was present on both sides but was less marked on the left. 3. The Kernig 
and Brudzinski signs were present. 

Spinal puncture was done at the time of the patient’s admission, and 25 cc. 
of turbid fluid under increased pressure was removed. The Tobey-Ayer reaction 
was normal; the Pandy reaction was 3 plus; the Ross Jones reaction was 2 plus; 
and the cell count was 3,780, with 90 per cent polymorphonuclears. A direct 
smear showed streptococcic forms, and culture showed hemolytic streptococci, which 
continued to grow. 

Two hours after the patient’s second admission the area of the previous mas- 
toidectomy was reopened and explored. The sinus plate appeared necrotic, reveal- 
ing an infiltrated sinus wall. The bony plate was then removed for a distance of 
1% inches (3.7 cm.) toward the torcular herophili, until a normal lateral sinus 


was exposed. The sinus was incised, and free bleeding was obtained. This was 
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controlled with a previously prepared pack. The dura of the middle fossa was C 
exposed, and a few necrotic cells were found in the solid angle between the dura was 
of the middle fossa and the lateral sinus. The mastoid wound was then packed sion 
and not sutured. Because of the infiltrating thrombophlebitis, the internal jugular the I 


Principal Symptoms and Changes loted im 








Spinal Fluid 
Ee 


Highest Poly- 
Rectal morpho- 
Tempera- nuclears, Pandy 
ture, Nuchal Kernig Abdominal Appear- Cell Percent- Reac- 
Date F. Rigidity Sign Reflexes ance Count age tion Culture Orally 


4/22/37 101.4 ++ t +44 ++-+ Absent Turbid 8,780 +++ Hemolytic 
(admitted in strepto- 
evening) ecoecus 


4/23/37 104.0 +++ +++ ++4 Absent Less 2,286 75 Negative § tablets, 
turbid °Gm. 


4/24/37 108.2 4 ++ +++ Slight Almost 440 j Negative ‘tablets, 
clear 2.66 Gm. 


Slight Practically ’ Negative ‘tablets, 
(right clear £66 Gm. 
upper 

quadrant) 


Slight Practically 2% i Negative ‘tablets, 
(right clear 266 Gm. 
upper 
quadrant) 


Present No lumbar puncture ‘tablets, 
166 Gm. 


4/28/37 s rs $ Present No lumbar puncture ‘tablets, 
266 Gm. 


4/29/37 t Almost 0 Present No lumbar puncture ‘tablets, 
6 Gm. 


4/30/37 101.8 Present No lumbar puncture 
5/ 1/37 101.0 Present 

5/ 2/37 98.6 . Present 

5/ 3/37 98.8 Present 

5/ 4/37 99.6 Present 

5/ 5/37 98.6 Present Patient discharged 5/5/37 





* A total of 25.57 Gm. of sulfanilamide was given, 14 Gm. orally, 10.8 Gm. subcutaneously and 0.77 Gm. +No albt 
intrathecally. tA tran 


vein was exposed and ligated. A Penrose tube drain was inserted, and black silk Althe 
was used for closure of the wound in the neck. The next morning the patient were 
was given 450 cc. of whole blood by the multiple syringe method. and | 
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On the evening of the patient’s admission, a course of sulfamilamide therapy 
was begun and continued for eight days (table). The table also shows regres- 
sion of the principal symptoms and findings up to the time of his discharge from 
the hospital, with apparent cure, on May 5, 1937, the fourteenth day in the hospital. 


joted in the Course of the Disease 








Sulfanilamide* 
. ———— Eee 


0.8 per Cent 
Solution 
Sub- 
cutane- Intra- 
Orally ously thecally Comment Urinet 


300 cc., Second 
2.4 Gm. operation 


tablets, 300 ce., Slight Wassermann reaction negative 
2Gm. 2.4 Gm. 0.20Gm. cyanosis Kahn reaction negative 


s tablets, 800 ec., 30 cc., Moderate Erythrocytes, 5,150,000 Color, amber 

266 Gm. 2.4Gm. 0.25Gm. cyanosis Hemoglobin, 100% (Tallqvist) Amount, ? 
Leukocytes, 13,100 Specific gravity, 1.010 
Polymorphonuclear neutrophils, 83% Reaction, alkaline 
Lymphocytes, 7% 
Mononuclears, 10% 


‘tablets, 20 ec., Moderate Leukocytes, 16,000 Color, amber 

266 Gm. 0.16Gm. cyanosis Amount, ? 
Specific gravity, 1.012 
Reaction, alkaline 


‘tablets, Moderate Leukocytes, 21,400 
1.66 Gm. cyanosis 


‘tablets, 200 ce., Moderate Erythrocytes, 4,200,000 

166 Gm. 1.6 Gm. cyanosis Hemoglobin, 100% (Tallqvist) 
Leukocytes, 11,750 
Polymorphonuclear neutrophils, 79% 
Lymphocytes, 16% 
Mononuclears, 4% 


‘tablets, Moderate 
66 Gm. cyanosis 


‘tablets, Moderate : ; bakasere se Oolor, amber 

6 Gm. cyanosis Amount, ? 
Specific gravity, 1.016 
Reaction, acid 


Less 
eyanosis 





No albumin, sugar, acetone, cells or casts were found at any time. 
tA transfusion of 450 ec. of blood was given on April 23 


Although the patient was in the hospital two weeks, all traces of the meningitis 
were apparently gone in less than one week. He was last seen on June 10, 1937, 
and had completely recovered. 





INTRADURAL CONDITIONS IN RELATION TO 
RHINOLOGY AND OTOLOGY 


A CRITICAL SURVEY OF RECENT LITERATURE 


WELLS P. EAGLETON, M.D. 


NEWARK, N. J. 


(Concluded from page 582) 


ABSCESS OF THE BRAIN 

GENERAL CONSIDERATIONS 
Experimental Production of Abscess of Brain.—Groft *** implanted 
bacteria directly into the brain substance of a cat. The extreme resist- 
ance of the brain to experimental infection suggested that some culture 
medium on which bacteria are grown must be used. Pneumococcus or 
Diplococcus pneumoniae, type III, was employed. The pneumococcus 
loses its toxicity rapidly when subcultured. It was necessary to pass 
the bacteria through a mouse in order to increase the virulence. The 
five lesions produced conformed in the gross to pathologic abscesses 
of the brain. The longest duration of a lesion was eight days following 

the infection and the shortest three days. 

Encapsulation of Abscess of Brain.—The brain attempts to wall 
off any abscess to protect itself against bacteria and their toxins. The 
capsule consists of younger or older connective tissue, depending on 


the age of the lesion. Three zones are identified in the connective 


tissue encapsulation: (1) an inner granulation zone, consisting of 
round cells, capillaries and nerve elements ; (2) a demarcation zone, with 
many vessels, glia, plasma and round and spindle cells (the latter being 
derivations of the vascular adventitia and giving rise to an intercellular, 
fibrous substance), and (3) an irritative zone, the appearance of which 
depends on the strength of the capsular formation. The demarcation 
zone of an abscess is formed of neuroglia instead of connective tissue. 
Nauwerck described an abscess capsule composed entirely of neuroglia, 
but how this metamorphosis takes place was left unexplained. Lowen- 
dowsky expressed the belief that the neuroglia takes part in the process 
only in scar formation after operation. 

Knapp **° found that the formation of a capsule does not depend 
entirely on age, as he has found a capsule in an abscess which was only 


149. Groff, Robert A.: Experimental Production of Abscess of the Brain in 
Cats, Arch. Neurol. & Psychiat. 31:199-203 (Jan.) 1934. 

150. Knapp, E.: The Pathogenesis of the Connective Tissue and Glial Encap- 
sulation of Brain Abscess, Ztschr. f. d. ges. Neurol. u. Psychiat. 139:44-52, 1932; 
abstr., Arch. Neurol. & Psychiat. 29:896 (April) 1933. 
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two or three weeks old and has failed to find one in abscesses which 
were a year old. 


Tonsillitis as Cause of Abscess of Brain——Housden *” 
case of abscess of the brain following severe tonsillitis. 


reported a 


The patient had rigors daily for a week when tonsillitis began to localize 
as a peritonsillar swelling on the left side. Two days later ptosis of the left 
eyelid and internal strabismus of the left eye were noticed, associated with periods 
of “sleepiness.” He showed rigidity of the neck and a modified Kernig sign 
For a short period the patient felt well, but then, after an hour of incoherent 
speech, he had seizures, which began with a deviation of the head and eyes 
to the right, with marked lateral nystagmus and hippus of both eyes. 

He remained thus for a week. Suddenly he regained consciousness, began t 
take nourishment and became mentally normal, although a little excited. H« 
improved steadily and was out of bed, but after three weeks he seemed sleepy, 
and one afternoon he again became unconscious. A postmortem examination 
revealed an abscess in the tip of the left temporosphenoid lobe, with adhesions 
between the surrounding pia mater and dura. There was no sign of infection 
in the skull. 

Gram-Negative Rods and Ghon-Mucho Flagellum Bacteria in Pus 
of an Abscess of the Brain.—Ghon*** reported a case of ruptured 
abscess of the temporal lobe which led to fatal meningitis. Examination 
of the pus in the meninges and in the abscess cavity disclosed gram 
negative rods and threads of the type of the Ghon-Mucho flagellum 
bacterium. As the abscess had a distinct pyogenic membrane, doubt 
is cast on the theory of H. Neumann that abscesses produced by gram- 
negative anaerobic bacilli are incapable of forming a distinct membrane 

Pregnancy in Presence of Ab of Brain.—Precechtel *** cited 
a case of multiple intracranial complications of otogenic origin associated 
with pregnancy. The patient had an acute exacerbation of chronic 
suppuration of the middle ear in her eighth month of pregnancy. This 
led to mastoiditis with diffuse meningitis, thrombophlebitis of the 
sigmoid sinus and finally to cerebellar abscess. Recovery ensued after 
surgical intervention, and a healthy child was born at term. The case 
suggested that (a) the resistance of a patient to intracranial infection 
is not diminished during pregnancy and (b) chronic suppuration of the 
middle ear does not justify the interruption of a pregnancy. 

Complications from Otitis Media.——Otologic complications from 
otitis media and mastoiditis without rupture of the ear drum occur 
more frequently than is generally supposed. This is especially true 


151. Housden, E. G.: Cerebral Abscess Following Acute Tonsillitis, Brit. M 
J. 1:1158 (June 29) 1929; abstr., J. A. M. A. 98:492 (Aug. 10) 1929 
152. Ghon, A.: Etiology of Otogenic Brain Abscess, Beitr. z. path. Anat. u. z 


153. Precechtel, A.: Multiple Intracranial Otogenic Complication at the End 
of Pregnancy, Casop. lék. éesk. 71:778-780 (June 17) 1932; abstr., Zentralbl. { 
Hals-, Nasen- u. Ohrenh. 19:43 (Nov. 10) 1932. 
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in children. The most frequent bacterial agent is the hemolytic 
streptococcus. 


Love’s 154 case 6 was that of a 44 year old man with otitis who had swelling 
of the nose and eyelids, exophthalmos on the right side, a positive Kernig sign, 
right hemiplegia and greatly increased spinal fluid pressure. He died a week after 
the onset of the symptoms. At autopsy there was a large abscess of the left 
temporal lobe, with generalized purulent meningitis. The right middle ear con- 
tained pus, and the mastoid area was necrotic although-the ear drum was unbroken. 
On the right side the lateral and cavernous and both petrosal sinuses were 
completely thrombosed. There was retro-orbital abscess on both sides. 


Love expressed the belief that practically all the venous sinuses on 
the right side must have become implicated in the rapidly extending 
infection. 

Case 7 was that of a 17 month old infant who suddenly showed twitching oi 
the facial muscles, arms and legs. Within a fortnight he became comatose and 
dehydrated, with hemiparesis on the left side. There was conjugate deviation 
of the eyes to the right. The veins of the scalp and head were distended, 
especially on the right side. The right eyeground had blurring of the disk, with 
retinal hemorrhages. The right pupil was larger than the left. The right ear 
drum was diffusely gray, but in the opinion of the otologist this “slight abnormality 
was of no consequence.” The patient died a few hours after examination. Autopsy 
disclosed septic thrombosis of the right lateral sinus, with extension into the 
superior longitudinal sinus and the straight sinus, from an infection of the antrum 
and middle ear on the right side. There was hemorrhagic encephalitis, probably 
due to the thrombosis of the cortical veins, on the right side of the brain. 

In case 9 the patient had been complaining for a month of pain in the left 
ear. Later he had severe frontal headache, nausea, vomiting, loss of weight and 
periods of delirium and stupor. There was never any discharge from the ear. 
Culture of the spinal fluid revealed a pneumococcus. At autopsy thrombosis 
of the lateral sinus, purulent meningitis, otitis media and mastoiditis on the left 
side were found, the mastoid cavity being entirely necrotic. 

Love stated that in children systemic reactions to localized foci are 
much more frequent than in adults. Severe constitutional reactions 
may occur rapidly even before the drum has had time to perforate. In 
adults the process is likely to be slower, and rupture of the tympanic 
membrane occurs more frequently. 

Death from Abscess of Brain Following Mastoidectomy Without 
Tympanic Perforation.—l. Blum‘ reported a case of otogenic abscess 
of the brain with an unperforated ear drum. The patient, an 18 year 
old girl, had had otitis of one month’s duration. She died twenty-four 
hours after a mastoidectomy. An abscess of the temporal lobe was 
found at autopsy. 


154. Love, Andrew A.: Complications of Otitis Media Without Rupture of 
the Membrana Tympani, Arch. Otolaryng. 17:297-310 (March) 1933. 

155. Blum, I.: Brain Abscess of Otogenic Origin with an Unperforated 
Tympanic Membrane, Zentralbl. f. Hals-, Nasen- u. Ohrenh. 19:638, 1932. 
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Colon Bacillus as a Cause of Meningitis and Abscess of Brain.— 
The colon bacillus is seldom the causative agent in otitis. When it does 
produce aural infection, it is usually secondary to infection in the 
kidneys, colon or rectum. Thus, in 141 cases of aural discharge 
Libman *** found the colon bacillus only once in a case of abscess of 
the brain. He also reported 1 instance of infection with the colon 
bacillus in 25 cases of meningitis secondary to otitis media. A fatal 
case of aural inflammation and bacteremia from Bacillus coli-communis 
secondary to renal infection was recorded by Smith.**’ 

A woman aged 36 had a history of hematuria, dysuria and nocturia for about 
a year. She suddenly acquired pain in the right ear, with a scanty discharge, 
headache and fever. She had frequent attacks of chills and fever of the “sep- 
ticemic” type. A purulent clot was found in the lateral sinus, extending from 
the jugular bulb to the torcular Herophili. The blood, the pus from the mastoid 
and the clot in the lateral sinus all contained B. coli-communis. At the second 
operation the internal jugular vein contained pus, from which the colon bacillus was 
cultured. Daily intravenous injections of undiluted B. coli bacteriophage in 
asparagine (a diuretic) were given. At autopsy an abscess was found in the 
pelvis of the left kidney, which Smith regarded as the focus for the meningeal 
inflammation and extensive bronchopneumonia. 

Metastatic Abscesses of Brain.—Reporting on 20 cases of metastatic 
abscess of the brain, Parker *** divided them into three groups: group I 
consisted of abscesses secondary to an overwhelming or progressive 
general septic process. There were 3 cases. The condition is hope- 
less. Group II consisted of abscesses secondary to pleural or pulmonary 
suppuration. There were 14 cases. Some patients may be saved by 


operation. Group III was made up of abscesses secondary to a septic 


process that appeared after the apparent healing of the primary focus. 
There were 3 cases. Successful surgical treatment is possible. Of 
the entire 20 cases, the abscess was multiple in 10. In the other 10 a 
single cerebral abscess was found. In many of these the abscess was 
encapsulated. Rupture into the ventricle occurred. 

Typhoid Meningitis and Ab of Brain of Otitic Origin.— 
Peroni '*® reported a fatal case of ototyphoid in a man of 20. The 
chronic inflammation of the middle ear was complicated by meningitis 
and an abscess in the inferior temporal convolution, with dilatation of 


156. Libman, E.: Bacteriologic Investigations in Otology, Arch. Otol. 37: 
22-31, 1908. 

157. Smith, Clarence H.: Aural Infections from the Colon Bacillus, Arch. 
Otolaryng. 19:249-251 (Feb.) 1934. 

158. Parker, Harry L.: Metastatic Abscesses of the Brain, Am. J. M. Sc 
180 :699-712 (Nov.) 1930. 

159. Peroni, A., cited by Rolleston, J. D.: Typhoid Fever, in International 
Medical Annual, Baltimore, William Wood & Company, 1933, p. 515; Chronic 
Ototyphoid Infection with Brain Abscess and Meningitis, Arch. ital. di otol. 42: 
500-510 (Nov.) 1931. 
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the lateral ventricles. The cerebrospinal fluid showed Bacillus typhosus. 
The Widal reaction was positive. No lesions, however, were found 
in the intestine at postmortem examination, and there was no previous 
history of typhoid. The case, therefore, was one of primary infec- 
tion of the middle ear with the typhoid bacillus, which had acted like 
an ordinary pyogenic organism. 

Multiple Ab of Brain—Multiple abscesses of the _ brain 
secondary to infection of the middle ear are rare. They fall into three 
groups: (a) those due to direct extension from infected areas, (b) 
those due to spread through vascular pathways and (c) those presenting 
presented 


160 


evidences of both routes of invasion. Courville and Nielsen 
a case of abscesses in the temporal lobe, middle fossa and posterior 
fossa and cerebellar hemisphere. 


The patient had pain in the ear and later acquired fronto-occipital headache, 
vomiting and stupor. He had a history of chronic otitis media on the left side 
for many years. The spinal fluid was xanthochromic and under a pressure of 350 
mm. There were 169 cells per cubic millimeter, mostly lymphocytes. 

Changes observed at autopsy included: a plaque of fibrinous exudate over the 
lateral surface of the left temporal lobe, a focus of infection deep in the cortex 
of the middle temporal gyrus, exudate ne ie genu of the left lateral sinus 
producing a fusion of the cerebellar cortex with the dura, an abscess in the left 
cerebellar hemisphere and a large, unilocular, unencapsulated abscess in the middle 
portion of the left temporal lobe from Pfeiffer’s bacillus (Bacillus influenzac). 

The double abscess indicated an extension along two separate routes, which 
apparently occurred at the same time. The subdural abscess over the left temporal 
lobe was apparently secondary to the underlyi.., abscess, as suggested by the focal 
rupture through the cortex 


STATISTICS CONCERNING AbSCESS OF BRAIN 
Material Used by Cairns and Donald in Their Survey 
Cases Deaths Operations Recoveries 
Frontal sinus 4 
Sphenoid sinus and nose 
Middle ear and mastoid 
Totals S 12 


} 


Cairns and Donald '™ cited a case in which Cushing dealt success- 


fully with an abscess of the frontal lobe b« enucleation. 


A young girl had an abscess of the left frontal, lobe following frontal sinusitis 
This abscess had been opened and drained ten months before, but the resulting 
fistulous tract had never healed completely. A large cerebral hernia formed at 

160. Courville, Cyril B., and Nielsen, J. M.: Simultaneous Otogenous Abscesses 
of the Left Temporal Lobe and Left Cerebellar Hemisphere, Bull. Los Angeles 
Neurol. Soc. 1:23-28 (March) 1936. 

161. Cairns, H., and Donald, C.: The Diagnosis and Treatment of Abscess 
of the Brain, Proc. Roy. Soc. Med. 27:1643-1668 (Oct.) 1934. 
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the site of operation. Cushing enlarged the bony opening of the sinus, dissected 
out a thick-walled abscess cavity the size of a hen’s egg from the left frontal 
lebe and found two additional abscess cavities which extended back into the left 
hemisphere. Their walls were not so thick as those of the first abscess, and 
they were sutured to the skin. The huge cavity was drained with gauze wicks 
surrounded by gutta-percha. Eleven weeks later the whole wound was healed. 


Cairns and Donald noted that in the presence of an abscess near 
the surface of the brain it is usual to find streaks of yellow material 
in the sulci immediately over the abscess. Histologic examination shows 
pus or chronic inflammatory cells not only in these sulci but in the 
perivascular spaces around the abscess. They expressed the belief that 
there is considerable local resistance to the spread of the infecting 
organism and that the leptomeningeal spaces immediately over the 
abscess are sealed off. This is the reason spreading meningitis 
does not develop after osteoplastic exploration, although infection of 
the leptomeninges in a slight degree does occur after every abscess 
is drained. 

The nature and cause of postoperative edema after drainage of 
abscess of the brain are obscure. At necropsy the white matter around 
an abscess frequently contait.. dn excess of watery fluid between the 
nerve fibers, sometimes visible to the naked eye. In fatal cases the 
white matter is often broken up by collections of fluid that suggest 
that they may form the starting point for fresh abscesses. 

When an abscess is drained, the flow of pus is often followed by 
the escape of turbid watery . uid and the operator fears that there has 
been rupture of the ventricular wall. Cairns and Donald **' have 
observed that this fluid doe not come from the ventricle but comes 
from the abscess wall by a process of generalized exudation. Thus, in 
a fatal case of pneumococcic abscess of the right parietal lobe, during 
the hour that followed coirrlete emptying of the abscess cavity by 
suction turbid watery fluid dripped from the drainage tube in the 
abscess. The abscess was situated away from the ventricle which at 
necropsy was found intact. From their observations they concluded 
that there is an active circulation of fluid in the white matter around 
abscesses in the brain. The fluid may pass rapidly into the abscess 


cavity, or, as in postoperative edema, it may accumulate in a large 


amount in the white matte:. 

In a case of prefrontal abscess on the right side secondary to boils on 
the face that had been present three months before, an abscess was 
removed with its capsule. During removal the abscess wall ruptured 
slightly at one point and a little pus escaped. 

In one of Cairns and Donald’s cases a man of 29 had suffered for six 
ears from a discharge from the left ear. A polyp protruded from that ear. 
\n incomplete mastoidectomy was performed on the left side. A month later an 
ibscess in the left temporal lobe was opened and drained. Six weeks later, owing 
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to recurrence of symptoms, the wound was reopened and an extradural abscess 
was drained. Within two weeks a fourth operation was performed, at which 
the abscess was theroughly drained after its stalk had been mobilized. 

After the fourth operation he suffered from occasional generalized convul- 
sions and from a discharge of cerebrospinal fluid from a pinpoint-sized opening 
in the lower part of the mastoidectomy incision. 

The patient was readmitted a year later, because of headache and nausea 

At the fifth operation an abscess of the left temporal lobe was drained and 
most of its capsule was dissected out. 

At the sixth operation (two months after the patient’s readmission) a large 
abscess of the posterior part of the left temporal lobe was emptied and drained 

He was discharged free from symptoms but still showing homonymous 
hemianopia in the right upper quadrant. 

The seventh operation was done three months after the sixth; the tough 


yellowish white remnants of the old abscesses in the left temporal lobe, forming 
a mass about 2 cm. in diameter, were exposed, and in the process the left lateral 
ventricle was widely opened. A track lined by dura was found passing through 
a small hole in the anterior surface of the temporal bone medial to the limits 
of the previous mastcidectomy. This track was excised. 

He had remained free from symptoms for four years at the time of writing. 


Errors m Treatment.—Cairns and Donald listed seven common 
errors in treatment: 1. The wrong type of operation. Thick-walled 
multilocular abscesses cannot be treated satisfactorily by drainage but 
require dissection and total removal or marsupialization. Abscesses 
in which the pus is thick are probably best treated through an osteo- 
plastic flap. 

2. Missing the abscess with the exploring needle. This happened 
in one of Cairns and Donald’s cases of chronic recurrent abscess of 
the frontal lobe. At necropsy the abscess was thick walled and contained 
a little thick pus. It was so low in the frontal lobe that its capsule was 
present on the inferior surface. 

In one of their cases in which treatment was by an osteoplastic 
flap, the exploring needle entered the abscess cavity but no pus escaped. 
When the needle was withdrawn, a plug of fibrinopurulent material 
was found in its eye. The material in a needle after exploratory punc- 
ture of the brain always repays examination. 

3. Blocking of the tube. In one of their cases of abscess of the 
frontal lobe blockage of the tube undoubtedly contributed to the patient's 
death. It is preferable to cover the drainage tube with a sheet of gutta- 
percha, which will not stick. 

4. Oblique drainage. Abscesses that are drained obliquely instead 
of at right angles to the skull at the point where the abscess is nearest 
the surface do not drain satisfactorily. 


5. Operation too early. This will produce an unfavorable result in 
a case in which the patient may recover if the operation is delayed until 


a capsule has formed. 
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In a patient with a streptococcic abscess of the frontal lobe following infection 
of the maxillary antrum and the sphenoid sinus, the abscess was drained ten 
days after headache. No capsule could be felt. The pus was fluid but rather 
thick and was blood stained. On the fourth day after the operation the tube 
produced about % to 1 ounce (15 to 30 cc.) of pus. The patient appeared to be 
making a good recovery, but on the seventh day after operation she became 
irritable and showed signs of meningitis, from which she died three days later. 

At necropsy the track for drainage of the abscess was found to be freely open 
and the abscess was partly collapsed; nevertheless there was a_ perforation 
(0.3 cm. in diameter) from the posterior part of the abscess into the leptomeninges. 


6. Failure to understand edema of the white matter around the 
abscess. 


7. Errors of nursing. A patient who is drowsy and whose swallow- 


ing and cough reflexes are depressed is likely to get fluid into his trachea, 
with resultant bronchopneumonia and purulent bronchiectasis. 

Lumbar puncture may be a most dangerous form of investigation 
if much fluid is allowed to escape. Cairns and Donald observed several 
cases in which sudden death occurred soon after the withdrawal of 
10 cc. of cerebrospinal fluid at a diagnostic lumbar puncture. Only 0.5 
to 1 cc. of fluid should be taken. 

In each case of abscess there is need to form some estimate of when 
the abscess began and what stage it has reached, for this is the only 
way to gage the right moment for intervention. This can be done only 
by careful study of the history. 

CoMMENT: It is refreshing to read Cairns and Donald’s report and 
to see fearlessly recorded their failures and mistakes and the surgical 
lessons they drew from them. 

Mortality from Ab of Brain.—In a twenty-four year period 
Fraser *** operated on 21 patients with abscess of the temporal lobe 
and 12 with cerebellar abscess. Among the patients with abscess the 
death rate was 46 per cent. Forty-four of the 83 patients (54 per cent) 
recovered. In a series of abscesses of the temporal lobe Fraser ** 
found a mortality rate of 57 per cent. Of 4 patients with suppuration 
of the middle ear, 3, or 75 per cent, recovered, so that for this small 
group the mortality rate from abscess of the brain was only 25 per cent. 

However, of the 17 patients suffering from chronic suppurative 
otitis, 6 (35 per cent) recovered and 11 (65 per cent) died. Of the 
latter, 8 had meningitis. The abscess had ruptured into the lateral 
ventricle in 2 instances. Of the 6 cases of chronic otitis with recovery, 
meningitis was present in only 1. 

In his cases of cerebellar abscess Fraser noted a mortality rate of 
58 per cent (7 of 12 cases). The fatal cases included 3 of labyrinthitis, 
2 of meningitis and 1 each of sinus thrombosis and tuberculous otitis 
media et interna. 


162. Fraser, J. S.: The Intracranial Complications of Middle Ear Suppuration, 
I. Laryng. & Otol. 47:349-354 (May) 1932. 
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DIAGNOSIS OF ABSCESS OF BRAIN 

Neurologic Signs of Abscess of the Brain—Among the more newly 
discovered neurologic signs of abscess of the brain which involves the 
cerebral premotor area, McIntyre '** mentioned (a) Hoffman’s sign, 
(b) reflex grasping and (c) the contralateral flexion reflex. 

Hoffman’s sign is elicited by snapping the nail of the patient’s middle 
finger while the hand and arm are relaxed. A sudden flexion of the 
patient’s thumb and fingers is a positive Hoffman response. 

Reflex grasping (which is normally present in infants prior to mye- 
linization of the pyramidal tracts) is the involuntary grasping of an 
article drawn through the hand. 

The contralateral flexion reflex (which is elicited while the Oppen- 
heim test is being done) consists of (1) a flexion of the opposite thigh 
on the abdomen, (2) a flexion of the opposite leg on the thigh and (3) 
a dorsal extension of the opposite great toe. 


Roentgenographic Diagnosis of Abscess of the Brain——The wider 


use of roentgenographic examination was advocated by Laskiewicz ™* 


for the diagnosis of intracranial complications. To visualize abscesses 
of the brain he suggested the use of contrast mediums, such as iodized 
poppy-seed oil or iodized sesame oil, which can be used to fill the cavity. 
He reported good results with contrast filling in a case of abscess of 
the brain which had perforated into the ventricle. 

The fixation of shadow-producing substances, such as iodized sesame 
oil, in opened abscesses of the brain meets with difficulties. Kraus *® 
therefore recommended the employment of impregnated gauze. As a 
contrast agent, he utilized skiodan in a 50 per cent solution. 

Diagnosis of Ab of Brain by Cranial Percussion.—Rejto ** 
recommended cranial precussion, according to the method of Benedek 
for the discovery of otogenic abscess of the brain. 

Amount of Protein in Aqueous Humor in Papilledema from Abscess 
of Brain.—Chemical analysis of the aqueous humor in papillitis has not 
previously been reported, and no attempt has been made to differentiate 
it from choking of the disks by this means. 

In papillitis of inflammatory origin the albumin content of the aque- 
ous humor was 0.04 and 0.1 per cent, that is, from two to five times 
the normal amount. In papillitis of noninflammatory origin due to 
transudation of fluid rich in albumin, as in renal retinitis, the protein 


163. McIntyre, H. D.: Diagnosis of Brain Abscess in General; Rhinogenic 
Abscess in Particular, J. Med. 16:182-188 (June) 1935. 

164. Laskiewicz, A.: Radiography in Endocranial Complications of Otitic 
Origin, Otolaryng. slavica 3:544-567 (Oct.) 1931. 

165. Kraus, L.: Roentgenological Representation of Otogenic Brain Abscesses, 
Ztschr. f. Laryng., Rhin., Otol. 22:230-242, 1932. 

166. Rejt6, S.: Discovery of Otogenic Brain Abscess, Folia oto-laryng. 
orient. 1:25-28 (Oct.) 1932. 
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content was 0.03 and 0.04 per cent, that is, about twice the normal 
amount, an increase that is also definitely pathologic. The determination 
of the protein content of the aqueous humor enables one, therefore, to 
differentiate choking of the disks from papillitis. 

Selinger *®* reported 5 cases of papilledema with an increased intra- 
cranial pressure (4 cases of tumor of the brain and 1 of abscess of the 
brain). In all of them the protein content of the aqueous humor was 
0.02 per cent or less, even though retinal hemorrhages and grayish areas 
of degeneration of nerve fibers were present; the protein content was 
normal or below normal, normal being 0.02 per cent (Duke-Elder). 


A 23 year old woman, in a case recorded by Selinger,1®* complained of severe 
frontal headache of five months’ duration and vomiting for one month. Roent- 
genographic examination showed rarefaction of the frontal bone in the region of 
the right frontal sinus from infection of the accessory nasal sinuses. Bilateral 
papilledema of 3 diopters and a few retinal hemorrhages were, present in each 
eye. The spinal fluid was under a pressure of 22 cm. of water and was clear. 
Abscess of the frontal lobe was confirmed by operation. 

Aqueous humor removed from the right anterior chamber had a protein 
content of 0.02 per cent. 


65 


Ventriculography in Diagnosis of Abscess of Brain.—In Grove’s’ 
case an 8 year old boy acquired an abscess of the right temporal lobe 
as a sequel of acute otitis media without mastoiditis. The abscess was 
recognized only after ventriculography. Genuine diphtheria bacilli were 
found in the pus. This is a relatively rare type of organism in abscess 
of the brain. 


PERFORATIONS INTO VENTRICLE WITH ABSCESS OF BRAIN 

Abscess of the Brain from Infection of Pneumatic Cells in Squa- 
mous Portion of Temporal Bone.—In a case recorded by Grahe *® an 
abscess of the temporal lobe developed by way of the pneumatized 
squamous portion of the temporal lobe after suppuration of the middle 
ear. Although the abscess perforated into the ventricle, the patient 
recovered. 

ABSCESS OF FRONTAL LOBE 

Personality Changes Associated with Ab of Frontal Lobe-—A 

case of multiple abscesses of the frontal lobe following osteomyelitis of 


167. Selinger, Elias: Choked Disk and Papillitis: Differential Diagnosis by 
the Protein Content of the Aqueous, Arch. Neurol. & Psychiat. 33:360-366 
(Feb.) 1935. 

168. Grove, W. E.: Brain Abscess from the Diphtheria Bacillus, Ann. Otol., 


Rhin. & Laryng. 41:555-562 (June) 1932. 

169. Grahe, K.: P 
3one as a Cause of Complications in Acute Middle Ear Suppuration, Ztschr. f. 
Laryng., Rhin., Otol. 26:365-372, 1936; abstr., Arch., Otolaryng. 25:217 (Feb.) 
1937. 


neumatization of the Squamous Portion of the Temporal 
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the skull was recorded by H. Lewis,’ the two significant features of 
which were (1) the length of time (six to nine months) required for 
the abscesses to develop after the original infection and (2) the fact 
that staphylococci were found in the abscess cavities with streptococci 
in the spinal fluid. 


Shortly after bathing a 12 year old girl had a chill; three days later she 
suddenly had a convulsion lasting two hours. <A _ swelling appeared over the 
middle of the frontal bone. The outer table of the frontal bone and its diploe, 
filled with pus, were necrotic. 

She remained well for six months, when she had an attack of “influenza.”’ 
She complained of headache, and her personality changed from that of a bright 
child to that of an irritable and dull one, given to laughing and crying “spells.” 
There was papilledema of both disks, with numerous small hemorrhages in the 
left retina. Roentgenograms disclosed almost complete regeneration of the frontal 
bone. On exploration of the right frontal sinus an abscess containing about 2 


“ 


ounces (60 cc.) of pus was located. After the drainage her personality reverted 
to its usual cheerful state and she left the hospital three weeks later, apparently 
completely recovered. 

Two months later she had headache, vomiting and drowsiness, the headache 
becoming increasingly localized to the left side. An abscess cavity 1% inches 
(3.7 cm.) deep was found in the left frontal lobe. She improved, but within a week 
the lethargy and bradycardia returned. At this time facial palsy on the right side 
was suspected. On reopening and reexploration of the wound a third abscess 
cavity was found, deeper and lateral to the previous abscess. This contained pus 
which on culture showed Staph. aureus. 


Abscess of Brain from Vincent's Infection—In a case reported 
by Ersner and Pressman‘! primary Vincent’s infection of the nose 
led to meningitis and to an abscess of the frontal lobe from rupture 
through the lamina cribrosa of the ethmoid bone. The abscess contained 
Streptococcus viridans. 


Ab of Frontal Lobe from Frontal Sinusitis—Roberts *” 


reported 2 cases of abscess of the brain following disease of the frontal 


sinus from swimming in infected water. He suggested that (@) over- 
crowding in pools, (b) failure to examine the flora of water used for 
swimming and (c) remaining immersed in the pool for long periods 
are the chief predisposing factors. Roberts expressed the belief that 
the length of time spent in the water by bathers is the greatest single 
170. Lewis, H.: Report of a Case of Osteomyelitis of Frontal Bone Followed 
by Multiple Frontal Lobe Abscesses: Recovery, J. Laryng. & Otol. 51:107-113 
(Feb.) 1936. 

171. Ersner, Matthew, and Pressman, Joel: Primary Vincent’s Infection of 
the Nose with Secondary Abscess of the Frontal Lobe, Arch. Otolaryng. 14:818- 
822 (Dec.) 1931. 

172. Roberts, Samuel E.: Frontal Sinusitis with Osteomyelitis and Frontal 
Lobe Brain Abscess Following Swimming, J. Kansas M. Soc. 36:312-315 (Aug.) 
1935. 
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factor in causing severe nasal and aural infections. He stated that man 
is a land animal and the nasal mucosa does not react well to excessive 
immersion in water. 


A case of multiple abscesses of the frontal lobe, apparently following 
a three year old trauma, was reported by Gordon.'™ 


An 8 year old child suffered a blow over the right frontal sinus. The condi- 
tion was not thought serious. Three years later he began to complain of sharp 
frontal headache, with swelling of the right eye and the forehead. A month 
after the swelling was incised, headaches reappeared, accompanied by vomiting. 
Examination showed “papillitis rather than papilledema.”’ There was concentric 
contraction of the visual fields. Persistent past pointing with the left arm of longer 
duration than with the right was also noted. Rotation caused exaggerated 
nystagmus. Roentgenograms revealed an old suppurative frontal sinusitis on the 
right side, with erosion of both anterior and posterior walls. At operation the 
dura showed a yellow spot of necrotic appearance to the right of the midline. 
Exploration of the brain liberated a drachm (3 cc.) of pus. A larger and more 
superficial abscess of the frontal lobe was then found and tapped. The pus 
contained Staph. albus. Twelve days later the child had a convulsion and the 
operative wound was reopened. A mass of strangulated, necrotic brain tissue 
herniated through the wound. The mass was removed with scissors and a scalpel. 
It was found to contain an encapsulated abscess. 

At autopsy the abscess cavity was found to communicate with the lateral 
ventricle. Pus bathed the entire cerebellar surface, extending over the dorsal 
surface of the brain stem. The choroid plexus was acutely inflamed. There 
were petechial cerebral hemorrhages. 

Abscess of Frontal Lobe Following Tonsillectomy.—Johnson’s ‘** 
patient, a 7 year old boy, died with abscess of the frontal lobe, appar- 
ently due to the inhalation of septic material from the tonsils. 

The tonsils were acutely inflamed prior to their removal. After tonsillectomy 
there was evidence of an abscess of the frontal lobe. Autopsy revealed evidences 
of incipient bronchopneumonia, and an abscess with pneumococcic pus was found 
in the frontal lobe. 

SUBDURAL ABSCESS 

Labyrinthitis as a Cause of Intracranial Complications.—A case of 

subdural abscess in both the middle and the posterior fossa from laby- 


rinthine inflammation with sinus thrombosis was presented by Langen- 
beck.*75 


The patient complained of dizziness and vomiting, which were followed 


forty-eight hours later by fever, headache and tinnitus on the left side. Later 
rotary nystagmus appeared when the patient looked to the right. The spinal 

173. Gordon, William: Frontal Lobe Abscess Secondary to Frontal Sinusitis, 
Laryngoscope 44:717-735 (Sept.) 1934. 

174. Johnson, W.: Cerebral Abscess Following Tonsillar Infection, Brit. M. J. 
2:13-14 (July 5) 1930. 

175. Langenbeck, Bernhard: Rare Anatomic Features in a Case of Inflam- 
mation of the Labyrinth with Bilateral Sinus Thrombosis, Ztschr. f. Hals-, 
Nasen- u. Ohrenh. 26:280-296 (Aug. 9) 1930. 
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fluid contained only 3 leukocytes per cubic millimeter. Operation disclosed a 
fissure in the lateral semicircular canal. Shortly thereafter the spinal fluid 
showed a positive Pandy reaction, with a cell count in excess of 400 (per cubic 
millimeter ). 

At autopsy a subdural abscess on the left side, which implicated the middle 
and posterior tossae, was noted. There was purulent thrombosis in the transverse 
sinus and the bulb on both sides. A stratified thrombus occupied the left superior 
petrosal sinus. Small abscesses were present in the sheaths of the ninth, tenth 
and eleventh cranial nerves. 

There was resorption of the bony margin of the middle cochlear coil, and 
granulations invaded the vascular sheaths of the seventh nerve. Histologic 
examination suggested that the thrombosis of the petrosal sinus must have 
been of long standing. 


Isolated Subdural Abscess.—Isolated and circumscribed subdural 
abscesses are rare complications of purulent otitis media. (When a sub- 
dural abscess is found at a distance from the middle ear, with a healthy 
tegmen and normal dura intervening and no sign of sinus thrombosis, 
its origin is difficult to explain.) Hens *** cited a case in which at post- 
mortem examination a large subdural abscess was found lying over 
the right cerebral hemisphere. He suggested that the pus must have 
forced a passage upward between the dura and the bone, possibly dis- 
secting the dura away from the inner table, and as the advancing sheet 
of purulent material struck a pacchionian body it settled there. In that 
way granulations could penetrate into the subdural space, producing an 
abscess between the dura and the surface of the brain. Then the pus 
lying between the inner cranial table and the dura would flow into the 
new abscess or drain out through the middle ear, so that the dura could 
fall back on the bone. If the healing process continues so that the 
tegmen tympani closes, a postmortem examination will disclose only a 
distant abscess, with no apparent channel between its locus and the 
middle ear. 

ABSCESS OF PARIETAL LOBE 

Reviewing the literature, Courville and Nielsen **? concluded that 
otogenous abscess of the parietal lobe is rare. 

A distant abscess may be the result of infection spread through the 
arterial tree. This requires, as a preliminary step, either (1) develop- 


ment of a periarterial infection, secondary arteritis and extension into 


the carotid artery or (2) invasion of the venous channels of the middle 
ear and extension into the lateral sinus. The relative rarity of peri- 
carotid infection and the fact that such an infection causing either 


176. Hens, E.: Subdural Abscesses in Middle Ear Suppuration, Ztschr. f. 
Laryng., Rhin. 19:143-145 (Jan.) 1930; abstr., J. Laryng. & Otol. 45:370 (May) 
1930. 

177. Courville, Cyril B., and Nielsen, J. M.: Otogenous Abscess of the Parietal 
Lobe, Arch. Surg. 30:930-955 (June) 1935. 
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arteritis or arterial thrombosis practically never results in the formation 
of an abscess of the brain seem to rule out the first possibility. 

Microscopic examination of material from cerebral infections result- 
ing from apical suppuration has convinced me that inflammation of the 
outer coat of the internal carotid artery is a much more frequent cause 
of intracranial complications than has been previously thought. 

Parietal abscesses usually have thin capsules, but in case 2, reported 
by Courville and Nielsen, a large abscess which remained latent for 
vears had an effective capsule. 

Clinically, an abscess in the parietal lobe produces irritative symp- 
toms in the form of jacksonian seizures involving the contralateral 


extremities and the face. Another symptom is conjugate deviation of 


the head and eyes. When this occurs as part of a seizure, the head 
and eyes are directed toward the clonic extremities and away from the 
side of the lesion. Later, when paralysis has set in, these directions 
are reversed. Disturbed sensation with astereognosis is the sensory pic- 
ture of a lesion in the parietal lobe. If the patient lives long enough, 
trophic changes (atrophy of the muscles of the contralateral extremities ) 
may occur. Contralateral hyperhidrosis may also occur. 

Mind blindness may be elicited. A person so affected is able to see 
clearly but fails to recognize even the most familiar objects or faces. 
He is disoriented and helpless and has sensory apraxia (inability to 
perform purposeful acts), for he can scarcely recognize the function of 
objects which he cannot even identify. 

Courville and Nielsen found but 6 cases of abscess of the parietal 
lobe. Three were discovered in a review of 10,009 autopsy records. 
The distance between the middle ear and the parietal lobe requires, in 
most cases, a vascular route for the production of otogenic parietal 
abscess. 


; 


Case 2——-An 8 year old girl had always been a semi-invalid because of a 
right side and necrosis of the tegmen antri. A subdural abscess was drained 
through the temporal route. At autopsy an abscess of the right parietal lobe 
was seen, complicating thrombosis of the right lateral sinus. Since the venous 
channels in the parietal lobe were also occluded, an etiologic relationship between 
the abscess and the thrombosed sinus was suggested. 

Case, 2.—An 8 year old girl had always been a semi-invalid because of a 
ongenital cardiac lesion. At the age of 5 years she had an attack of influenza, 
and after this, bilateral otitis media. From the age of 6 to the age of 8 years 
she suffered from morning headaches associated with ptosis of the right evelid. Botl 
the headache and the ptosis improved as the day advanced. At the age of 8 
he acquired pain in the right eye and temporal region, vomited and became 
semistuporous. The right pupil was dilated. The neck was rigid, and there was com 
plete left hemiplegia. The spinal fluid was under increased pressure and con- 
tained 32 cells per cubic millimeter. She died after a series of convulsions. At 
utopsy, the convolutions of the right hemisphere were found flattened, especially 
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in the posterior parietal area. An abscess surrounded by a thin capsule was 
found in the right parietal region. 


The authors regarded it as probable that the abscess had resulted 
from the otitis media which the child had had three years before. This 
would account for the long history of morning headaches and ptosis. 


CEREBELLAR ABSCESS 

Disturbances of Speech Due to Cerebellar Ab —In cerebellar 
disease the associated disturbance of speech is likely to be dysarthria 
analogous to the incoordination of other motor activities characteristic 
of cerebellar dysfunction. Gordyschewski *** suggested that it is prac- 
tical to distinguish cerebellar dysarthria from the bulbar and mixed 
types on the basis of this sign. Retardation, scanning and blurring of 
speech are likely to occur in the presence of a large lateral or a small 
mesially situated cerebellar lesion. Observations suggest that cerebellar 
dysarthria points to a lesion of both semilunar lobes or of the mesial 
parts of these lobes. 

Gordyschewski cited a case of a large cerebellar abscess on the left side, with 
typical disturbances in the coordination of the extremities. Shortly thereafter the 
patient exhibited a definite scanning of the speech, which rapidly disappeared 


after drainage of the abscess. 


Pfeiffer's Bacillus in Cerebellar Ab —A case of cerebellar 


179 


abscess due to Pfeiffer’s bacillus was recorded by Gregertsen. 


A man aged 42 had otitis media on the left side. After a radical operation at 
frst there was some improvement under intravenous therapy with a preparation oi 
methenamine and sodium salicylate. Later a cerebellar abscess over 3 cm. deep was 
opened. The pus contained Pfeiffer’s bacillus, which could be grown on blood 
agar. 

Chronic Ab of Brain of Many Years’ Duration.—Stern’s '*° 
first patient had had osteomyelitis of the right arm, surgically treated. 


For many years he had been hard of hearing in the right ear. After 
the operation he suffered from severe headaches recurring every summer, which 
radiated toward the occiput and produced a feeling of pressure. He died twelve 
hours after a spinal puncture and fifteen years after the original attack of 
osteomyelitis. Necropsy revealed deposits from suppurative meningitis in the 
right cerebellopontile angle, which also covered parts of the right cerebellar 
hemisphere. The cerebellum was pressed tightly into the occipital foramen. In the 


178. Gordyschewski, T.: Speech Disturbances in Cerebellar Abscess of Oto 
genic Origin, Ztschr. f. Hals-, Nasen- u. Ohrenh. 37:292-298, 1935. 

179. Gregertsen, Arne: Pfeiffer Bacillus in Cerebellar Abscess, Acta oto-laryng 
18 : 356-360, 1933. 

180. Stern, K.: Symptomatology and Diagnosis of Nonotogenic Abscess of 
Cerebellum and Cause of Sudden Death, Deutsche Ztschr. f. Nervenh. 131:144 
162, 1933; abstr., J. A. M. A. 101:250 (July 15) 1933. 
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lateral portion of the cerebellum was an abscess cavity the size of a cherry, filled 
with pus. Whether the cerebellar abscess originated from the osteomyelitis 
cannot be determined. 

His second patient was a man with a psychopathic predisposition. Six months 
before death he showed psychic changes and complained of headache in the 
occipital region. Examination revealed no organic symptoms except nystagmus 
toward the right. There was an exacerbation of symptoms after a spinal punc- 
ture. The postmortem examination revealed a cerebellar abscess. 


Stern expressed the belief that the sudden death of both patients 
was the result of spinal puncture, for in both the cerebellum was 
swollen and pressed into the occipital foramen. Under these con- 
ditions a sudden movement may result in paralysis of the respiratory 
tract. 

ABSCESS OF BRAIN FROM SPHENOID SINUS 


Kramer and Som?**! reported a case of actinomycosis of the 
sphenoid sinuses, with actinomycotic meningitis and abscess of the 
brain. 


The disease began as an acute infection of the upper respiratory tract. As 
symptoms of meningitis developed, the sphenoid sinuses were opened intranasally. 
Diffuse meningitis was superimposed on an abscess of the temporal lobe, localized at 
the anterior pole. Autopsy revealed multiple pulmonary abscesses. An additional 
abscess was found in the frontal lobe. Colonies of actinomycetes were demon 
strated in the sphenoid sinuses and in the abscesses in the brain. 


Latent Abscess of Brain from Sphenoid Infection.—Lischkoff '** 
was able to find only 5 cases of abscess of the brain secondary to 
sphenoiditis. An unusual feature of his case was that the patient was 
ambulatory and at work the day before his death. 


A 23 year old man contracted a “cold” accompanied by intermittent pains 
cver the right frontal area. Within two weeks he had a series of tonic con- 
vulsions. During the first twelve hours he had seventeen convulsions. The 
pupils were small and remained fixed on exposure to light. The sphenoid sinus was 
opened, and pus under pressure was drained. Two weeks after the operation 
he again complained of headache but left the hospital and went to work. After a 
month his colleagues noticed that he was forgetful, mentally sluggish and retarded 
in speech. One evening he returned from work with headache and was nauseated. 
The next morning he had a convulsion and died. Autopsy revealed a ruptured 
abscess on the inferior surface of the frontal lobe, with a fistulous connection 
to the right sphenoid sinus. The roof of the sinus was necrotic. No organisms 


were cultured from the pus. 


181. Kramer, R., and Som, M. L.: Actinomycosis of the Sphenoid with 
\ctinomycotic Meningitis and Brain Abscess, Ann. Otol., Rhin. & Laryng. 44: 
973-983 (Dec.) 1935. 

182. Lischkoff, M. A.: Latent Brain Abscess Secondary to Sphenoid Sinusitis, 
with a Case Report, South. M. J. 28:700-705 (Aug.) 1935. 
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PONTILE ABSCESS 

Abscesses in the pons Varolii, as in the medulla and the spinal cord, 
are rare when compared with abscesses elsewhere in the central nervous 
system. Of 45 abscesses of the brain found in a series of 7,349 
necropsies at the Cook County Hospital from Jan. 1, 1929, to July 1, 
1935, only 2 were in the pons. 

In the majority of cases there is inferior alternate hemiplegia, known 
as a Millard-Gubler syndrome. 

Lichtenstein and Zeitlin ’** reported 2 cases in which a pontile 
abscess was associated with nonsuppurative encephalitis in its immediate 
vicinity, with mild degenerative changes in the ganglion cells. 

The brain tissue contained numerous blood vessels at a short dis- 
tance from the abscess; their adventitial coats were thickened, and the 
perivascular spaces were markedly infiltrated with plasma cells. In 1 
case the presence of catabolic products in the subarachnoid space was 
undoubtedly instrumental in producing meningeal reactive phenomena. 
Passage of gitter cells and waste substances into the subarachnoid space 
causes a reactive phenomenon in the meninges, known as “aseptic 
meningitis.” 

In the discussion of this case Dr. A. Weil'** said: “One might 
well argue that a pontile abscess may arise secondarily to meningitis by 
invasion of a meningeal vessel and subsequent formation of a thrombus 
within the pons; likewise a pus-forming micro-organism of low viru- 
lence may produce purulent encephalitis by spreading along perivascular 
channels.” 


AUDITORY SYMPTOMS DUE TO PSEUDOTUMORS ARISING FROM 
ARACHNOID CYSTIC ACCUMULATIONS 


[he etiology of chronic arachnoiditis is as yet not fully established. 


In the experience of Heuer and Vail **° the causative factors are either 
(1) antecedent trauma or (2) antecedent infection. The latter may 
be (a) an infection in an area adjacent to the brain (such as the middle 


ear, mastoid or air sinuses) or (>) an infection of the meninges or the 
brain itself, such as meningo-encephalitis or encephalitis. Heuer and 
Vail cited 4 cases of chronic cisternal arachnoiditis producing symptoms 
of involvement of the optic nerve and chiasm; in 1 case encephalitis was 


183. Lichtenstein, B. W., and Zeitlin, H.: Pontile Abscess: Report of Two 
Cases, J. A. M. A. 106:1057-1060 (March 28) 1936; abstr., Arch. Neurol. & 
Psychiat. 37:165 (Jan.) 1937. 

184. Weil, A., in discussion on Lichtenstein, B. W., and Zeitlin, H.: Pontile 
Abscess: Report of Two Cases, Arch. Path. 21:122 (Jan.) 1936. 

185. Heuer, George J., and Vail, D. T.: Chronic Cisternal Arachnoiditis 
Producing Symptoms of Involvement of the Optic Nerves and Chiasm, Arch 
Ophth. 5:334-349 (March) 1931. 
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the etiologic factor; in another the antecedent cause was a severe 
cranial trauma, with a long-standing “ringing in her left ear like a 
bell.” No etiologic agent could be found in 2 cases. 
Arachnoiditis—Localized cerebral collections of fluid have been 
variously termed “pseudotumor,” “arachnitis,” “circumscribed serous 
meningitis” and “cisternal arachnoiditis.” Frazier ‘°° suggested that the 
origin is usually infectious, although noninflammatory changes in the 


choroid plexus may be a factor. The condition is characterized by 
lymphocytic infiltration of the pia, with proliferation of the lympho 
cytes in the perivascular spaces, mild inflammation of the meninges and 


in some cases destructive or hyperplastic changes in the cells of the 
choroid plexus. 

A man 34 years old complained of vomiting, vertigo, tinnitus and failing 
vision. Soon his gait and station became unsteady and hearing in the left ear 
diminished, eventually reaching the point of complete deafness. Examination 
disclosed a positive Romberg sign, ataxia on the left side, past pointing to the left, 
loss of the left corneal reflex and vestibular reactions typical of tumor of the 
erebellopontile angle. Roentgenograms revealed erosion of the left petrous 
bone. The patient preferred to tilt his head to the left and to lie on the left side 
\t suboccipital craniectomy a large quantity of fluid escaped when the dura was 
opened. At the internal auditory meatus an encapsulated collection of fluid was 
found. The patient made a prompt and apparently permanent recovery. 


Among the methods of treatment, Frazier reported good results 
with irradiation, repeated spinal taps and the use of hypertonic solu- 


tions of sodium chloride and dextrose. Nineteen of the 22 patients 


recovered. 

Traumatic Pachymeningitis Haemorrhagica Simulating Cerebellar 
Abscess—Buhr *** reported a case of chronic suppuration of the middle 
ear with perforation of Shrapnel’s membrane in which internal hemor- 
rhagic pachymeningitis produced a picture suggestive of cerebellar 
abscess. 

A man of 55 had had suppuration of the middle ear for thirty years. He had 
had several head injuries, and after one of them he complained of vomiting, 
headache and difficulty of speech. He was sluggish and somnolent and could 
stand erect only with difficulty. At a radical mastoidectomy on the leit side, 
incision of the dura posterior to the pyramid opened a cavity, from which several 
hundred cubic centimeters of clear fluid escaped. Cough and fetid expectoration 
developed, and a week later he died. Autopsy revealed an old internal hemor- 
rhagic pachymeningitis over the cerebral hemispheres, with numerous large 
ematomas and several cerebrospinal fluid cysts situated at the base of the cerebel- 
lum and at the frontal pole of the brain. 


186. Frazier, Charles H.: Cerebral Pseudotumors, Arch. Neurol. & Psychiat 
24:1117-1132 (Dec.) 1930. 

187. Bihr, Richard: Chronic Middle Ear Suppuration with Perforation of 
Shrapnel’s Membrane: Suspected Cerebellar Abscess; Stasis of Cerebrospinal 
Fluid and Cyst Due to Internal Hemorrhagic Pachymeningitis, Ztschr. f. Laryng., 
Rhin., Otol. 21: 443-447 (Aug.) 1931. 
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Inflammatory Tumor Resulting from Suppurative Otitis —Evans 
and Courville *** reported a case of arachnoid cyst in the right cere- 
bellopontile angle following acute otitis media and mastoiditis. 


A year old child had fever of undetermined origin. Double myringotomy 
resulted in profuse purulent drainage, more abundant on the right side. A 
mastoidectomy on the right side was performed a month later. There were a 
tendency to deviation of the head and eyes to the left and well marked hori- 
zontal nystagmus to the left. There was some weakness in the right arm and 
leg, associated with an inconstant Babinski sign on the right side. 

At operation an arachnoid cyst was located beneath and lateral to the right 
cerebellar hemisphere. The arachnoid forming the cyst was adherent to the cerebel- 
lum. The “cyst” was found to have no special lining aside from the local 
arachnoid. 

The child died on the night following exploration. At autopsy the reflected 
arachnoid forming the wall of the cyst was well demonstrated. Pus was. found 
in both middle ears and mastoids. 


CoMMENT: Pathologically the condition must be classified as an 
arachnoid cyst of the cerebellopontile angle, a result of chronic arach- 
noiditis with adhesions. 

A second case was an instance of a diffuse inflammatory process 
involving the right brachium pontis and cerebellar hemisphere after 
chronic otitis media. 


A 32 year old white man was admitted to the hospital with otitis media and 
deafness in the right ear, which had persisted for fifteen years and had been 
associated during the past month with headaches on the right side, vertigo and 
“paralysis” of the right side. 

There was purulent drainage from the right ear, with total deafness in that 
ear. The right pupil was smaller than the left. There was deviation of the 
eyes to the left and of the head to the right. There were weakness of the right 
side of the face of the peripheral type, paralysis of the soft palate and partial 
paralysis of the muscles of the pharynx. The patient had well developed hori- 
zontal nystagmus on looking to the right and feeble nystagmus on looking to 
the left. 

Neuro-otologic examination showed all the semicircular canals on the right side 
to be unresponsive. On the left side the vertical canals were responsive, but 
the horizontal canals were atypically active, evidenced by oblique nystagmus of 
large amplitude. 

Lumbar puncture revealed clear fluid, with no increase in cells or globulin. 

There was obvious enlargement of the right brachium pontis and of the right 
cerebellar hemisphere; the right cerebellar tonsil was herniated into the foramen 
magnum. It was thought that the swelling of the cerebellar peduncles had 
resulted in local pressure on the emerging cranial nerves. On histologic examina- 
tion there was found an infiltration of the peduncle and adjacent cerebellum with 
round cells and polymorphonuclear cells. 


188. Evans, Newton, and Courville, Cyril B.: The Nervus Acusticus: Patho- 
logic Conditions Involving the Eighth Nerve and the Cerebellopontile Angle. 
Laryngoscope 42:432-455 (June) 1932. 
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CoMMENT: This unusual condition apparently was an early stage of 
an infectious process involving the right brachium pontis and cerebellar 
hemisphere. It is possible that the condition might have progressed to 
suppuration, with the formation of an abscess, had the patient survived. 


Arachnoid Cysts.——Pleading for the accumulation of more complete 
and more accurate case histories and illustrating the difficulty of affirm- 
atively recognizing acoustic and cerebellopontile tumors without such 
data, Mullin *** reported 2 cases of arachnoid cyst. 


The first patient, a man of 56, had been complaining for two years of attacks 
of vertigo, numbness in the occipital region, nausea and projectile vomiting. He 
would stagger during attacks, but otherwise the gait was normal. Just pre- 
ceding each attack of vertigo, he suffered from severe tinnitus. In some of these 
paroxysms he lost consciousness and would stare ahead, and on at least one 
occasion he fell to the ground. 

Examination revealed impairment of sensation in the second and third divi- 
sions of the trigeminal nerve, with bilateral absence of the corneal reflexes. 
Jerky nystagmus was elicited when the patient looked in either direction. Hearing 
was slightly impaired in the right ear. Caloric tests brought forth no response 
irom either vertical canal, but both horizontal canals gave normal reactions. A 
diagnosis of acoustic tumor of the left ear was made. Operation exposed an 
arachnoid cyst in the area of the left cerebellopontile angle, which was opened 
surgically. To assure relief from the vertigo and tinnitus, the left auditory nerve 
was severed. Thereafter, sensation returned to the right cornea; slow horizontal 
nystagmus developed on his looking to the left and rapid nystagmus on his looking 
to the right. Except for the deafness on the left side, the patient’s condition 
remained good. 

The second patient, a man of 48, reported a sudden attack of dizziness and 
vomiting, which developed when he was obliged to stoop down while at work. 
Thereafter he had five or six such attacks each year for five years. On one 
occasion. the spine was tapped, a procedure which brought prompt relief from 
the vertigo and vomiting. However, a lumbar puncture produced no such benefit 
after a later attack. Later he complained of frontal headache and transient 
spells of coma. Examination disclosed anisocoria, with loss of both corneal 
reflexes. In the right ear hearing was markedly impaired, and response to 
caloric testing was decreased after stimulation of either the vertical or the 
horizontal canal of that side. The ear and labyrinth appeared normal on the 
left side. At operation the eighth nerve was exposed and sectioned. A large 
quantity of cerebrospinal fluid gushed out after elevation of the right cerebellar 
hemisphere. The patient recovered and except for the deafness on the right side 
had no further complaints. 


Both these cases illustrate the value of complete vestibular testing 
and the importance of careful and detailed recording of the history. 
stressed the importance of the 


190 


Some years ago, in this connection, I 


189. Mullin, William V.: Circumscribed Arachnoid Cyst Giving Symptoms of 
Acoustic Neuroma, Laryngoscope 43:213-229 (March) 1933. 

190. Eagleton, Wells P.: Clinical Studies in Vestibular and Auditory Tests 
in Intracranial Surgery, Laryngoscope 41:299-312 (May) 1931. 
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vestibular reactions of intracranial pressure, especially of the posterior 
fossa, in the diagnosis and localization of intracranial lesions. 

Causes of Pseudo-Abscess of Brain —In 1899 Oppenheim recorded 
5 cases in which localized encephalitis following otitis media simulated 
abscess of the brain. It has been suggested that these were instances 
of hemorrhagic encephalitis. Nielsen and Courville **' classified cases 
of pseudo-abscess of the brain into five groups: 

1. Cases of disease of the brain without thrombosis of the lateral 
sinus and without suppuration. 

2. Cases with thrombosis of the lateral sinus. 

3. Cases of otitic leptomeningitis. 

4. Cases with lesions of the posterior fossa, such as tumor or basal 
meningitis. 

5. A miscellaneous group including such conditions as (@) emboli, 
(b) thrombosis of a cerebellar artery and (c) syphilis, all coincident 
with otitis media. 

TREATMENT OF ABSCESS OF BRAIN 

Woltman *** stated that the ideal time for the surgeon to operate 
on an abscess of the brain is when the capsule has been well formed, 
its interior liquefied (and therefore made easier to drain) and the 
patient partly immunized. The best index of encapsulation is the number 
and proportion of neutrophils. As the capsule becomes firmer, the 
gross and the relative number of polymorphonuclear cells are reduced. 
Contrariwise, the persistence or reappearance of neutrophils suggests 
that encapsulation is not progressing favorably. A large number of cells 


may indicate extension of the abscess or its proximity to the ventricle. 
A small number (not necessarily a small proportion) of lymphocytes 
seems, on the whole, to indicate better encapsulation and greater 


resistance. 

Globus and Horn *** expressed the belief that in a case of abscess 
of the brain the most important surgical indication is to establish and 
maintain “normal intracranial tension until the encapsulation is suff- 
ciently advanced to permit of a more adequate and, if need be, a more 
radical surgical procedure.” 


191. Nielsen, J. M., and Courville, Cyril B.: Pseudo-Abscess of the Brain, Ann. 
Otol., Rhin. & Laryng. 43:972-987 (Dec.) 1934. 

192. Woltman, Henry W.: Spinal Fluid Cell Count and Encapsulation of 
Brain Abscess: An Attempt to Correlate These Factors, and to Determine 
the Optimal Time for Drainage, J. A. M. A. 100:720-723 (March) 1933. 

193. Globus, J. H., and Horn, W. L.: Inherent Healing Properties of 
Abscess of the Brain: Clinico-Anatomic Survey of Fifteen Verified Cases, 
Arch. Otolaryng. 16:603-660 (Nov.) 1932; abstr.. Arch. Neurol. & Psychiat. 
21:194 (Jan.) 1934. 
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They reported autopsies and microscopic examinations in 15 cases 
of “‘adjacent”’ abscess of the brain. 


Kaplan *** found that among 19 patients who underwent operation 
prior to the end of the sixth week, all succumbed. He suggested that 


a spinal fluid cell count showing a predominance of lymphocytes indi- 
cates that infection is subsiding and that encapsulation is proceeding. 
He reported a case in which the abscess was located by a roentgeno- 
gram after the injection of air. 

In a series of articles King *® surveyed the various operative pro- 
cedures, emphasizing the methods of dealing with the capsule of an 
abscess by unroofing it and by temporary herniation, which he introduced 
in 1920. 

In a personal letter to me King stated: “If all would observe and 
give detailed descriptions of the pathologic changes presented as did 
you and Macewen we should know more of the subject.” And in his 
last paper ’*° he gave a description of the treatment and cure of latent 
abscess of the frontal lobe, with roentgenographic pictures of the tract 
through which it had been previously partially evacuated. 

Every otologist and neurologic surgeon could study King’s three 
papers with great profit. 

Technic of Drainage of Ab of Brain.—For the drainage of 
abscess cavities in the brain, Errecart *°* recommended introducing a 
bundle of horse hairs into the cavity. A glass tube with lateral perfor- 
ations is then inserted through the middle of this bundle. Errecart 
stated that (a) expulsion of this type of drain is unlikely to occur, (D) 
it will prevent prolapse of the brain, (c) it will prevent the retention 
of pus and (d) it will prevent the formation of a septum wall. 

Maggot Therapy in Abscess of Brain—Records of the deliberate 
introduction of maggots into infected wounds were almost nonexistent 
until Baer *°* announced his maggot treatment for chronic osteomye- 


194. Kaplan, Abraham: Abscess of the Brain, Arch. Otolaryng. 21:385-405 
(April) 1935. 

195. King, Joseph E. J.: Treatment of Brain Abscess, Kentucky M. J. 30:371- 
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litis in 1931. Weil, Simon and Sweadner **’ pointed out that not all 
meat-eating flies can be used with safety in wounds. Those belonging 
to the subfamily Calliphorae (blowfly) are the ones to be employed. 
Of these, the bronze-green blowfly (Lucilia sericatta or Lucilia caesar ) 
is efficient and convenient to handle in the laboratory. 

Sterilization of the partly grown maggot is possible. The basis is 
a solution of iodine in a special salt solvent. The iodine apparently 
enters the maggot through the breathing tubes in the form of a gas. 
These breathing tubes ramify through all parts of the body of the insect, 
and the iodine is absorbed into the tissues through this medium. 

They found that the rapid liquefaction and removal of dead and 
necrotic tissue are far out of proportion to what is accomplished by any 
known mechanical or chemical means. They doubt that this repre- 
sents strictly a mechanical removal, but on the contrary were led to 
believe that certain potent (digestive) proteolytic enzymes secreted by 
the salivary and intestinal glands of the larvae produce liquefaction 
of the devitalized tissue, thereby hastening its removal. 

They suggested the name “larval therapy.” 

No detrimental effects or complications have developed from the 
use of larvae prepared by their method of sterilization. 

Larval therapy in the treatment of infection with the gas bacillus 
and other infections of the soft tissues is of outstanding value. 


CoMMENT: Several years ago I found that an old abscess of the 


brain which had become infested by maggots because of my refusal to 
dress it unless absolutely necessary healed promptly on the appearance 
of the maggots. In recent years maggots have been a routine part of 


the treatment of chronic osteomyelitic infection of the skull at the 
Newark Eye and Ear Infirmary. 


MENINGITIS 
MENINGITIS IN GENERAL 

Anaerobic Streptococci in Production of Experimental Meningitis. 
-McDonald, Henthrone and Thompson *°° reported 23 cases in which 
anaerobic streptococci were recovered at necropsy. In 4 of these cases 
the organism was isolated from the meninges. The focus in 1 of the 
4 cases was an infected wound in the region of the tenth thoracic ver- 
tebra; in another, the frontal sinus; in another, the nasopharynx, and 
in still another, the middle ear. Eleven of the strains of streptococci 


199. Weil, Grover C.;: Simon, Richard J., and Sweadner, Walter R.: Larval 
or Maggot Therapy in the Treatment of Acute and Chronic Pyogenic Infections, 
Am. J. Surg. 19:36-48 (Jan.) 1933. 

200. McDonald, John R.; Henthorne, John C., and Thompson, Luther: The 
Role of Anaerobic Streptococci in Human Infections, Arch. Path. 23:230-240 
(Feb.) 1937. 
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were biologically studied. Three of these (isolated from the meninges ) 
produced a similar reaction on sugar. Many of the strains were found 
able to ferment few sugars. With one strain it was possible to produce 
fatal meningitis by injecting 1 cc. of a pure culture. In this instance 
anaerobic streptococci were recovered from the meninges of the experi- 
mental animal. 

Many of the anaerobic organisms were nonvirulent for laboratory 
animals. This may have been due to loss of virulence in artificial 
culture, since the strains had to be grown for some time on laboratory 
mediums. . Many of these apparently nonvirulent strains produced 
infection when they acted symbiotically with other organisms. This is 
the natural phenomenon, since anaerobic streptococci are seldom found 
in pure culture. As the meninges are unusually vulnerable even to 
organisms of rather low virulence, it is probable that the pure strain of 
anaerobic streptococcus produced the meningeal lesions found in this 
series. 

Influenzal Meningitic Neurolabyrinthitis Without Otitis Originating 
from the Blood Stream.—Smith * reported a case of influenzal laby- 
rinthitis without suppurative otitis, in which Pfeiffer’s bacillus ( Bacillus 
influenzae) was carried by the blood stream from a primary focus in 
the lungs into the meninges and out into the labyrinth. As the laby- 
rinthitis did not arise until after the onset of the meningitis, the con- 
dition must be regarded as meningitic neurolabyrinthitis. 

Microscopic features favor the transneural route, as a definite 
hemorrhagic exudate was seen in the internal meatus between the dura 
and the pia. The grouping of round cells about the nerve bundles 
also tended to suggest that the infection had spread to the labyrinth 
along the nerve fibers. Smith also suggested that the deafness asso- 
ciated with influenzal attacks may be due to true influenzal labyrinthitis 
as well as to the toxic neuritis to which it is usually attributed. 

Actinomycotic Meningitis from Latent Otitis Media—McCann and 
Hollis 7°? reported a case of actinomycotic cerebrospinal meningitis in 
a child of 9 years. Three weeks after the removal of adenoids she 
suffered from occipital headache and signs of meningitis developed. 
She died three months after the operation for adenoids. At necropsy 
thick yellow pus filled the middle ear, although the tympanic membrane 
was intact. Thick fibrinous pus extended over the base of the brain. 
Search failed to disclose any primary lesion outside the ear. Smears 


of the pus from the middle ear and from the meninges showed a gram- 


201. Smith, A. Brownlie: Influenzal Labyrinthitis Without Suppurative Otitis 
Media, J. Laryng. & Otol. 50:263-267 (April) 1935. 

202. McCann, L. W., and Hollis, G. J.: Case of Actinomycotic Cerebrospinal 
Meningitis, Associated with Aural Actinomycosis, Lancet 1:130-133 (Jan. 17) 
1931. 





714 ARCHIVES OF OTOLARYNGOLOGY 


positive, branching filament, identified as a streptothrix. There were 


large masses of mycelium. 

Herbert Henry *°* in 1910 reviewed the literature and could find 
only 25 recorded cases of cerebral actinomycosis. In many of these the 
diagnosis was not established. Most of the remainder showed localized 
abscesses and not basal meningitis. 

Voelker and Sanford *% in 1925 collected 670 cases of actino- 
mycosis, and in only 9 of these was there cerebral involvement. 

Type IV Pneumococci in Otitis Media Causing Meningitis —The 
pathology and bacteriology of pneumococcic infection in infants and 
children were discussed by Blacklock and Guthrie.*°° 

Purulent otitis media was noted in 21.1 per cent of 2,000 con- 
secutive autopsies. The pneumococcus was the predominating organism 
in the pus. 

The commonest complication in patients with pneumonia examined 
post mortem was acute otitis media, pneumococcic meningitis occurring 
most frequently. Of the pneumococci isolated from the cerebrospinal 
fluid, 84.2 per cent belonged to group IV. In 33 cases of acute disease 
of the middle ear pneumococci were typed; 93.9 per cent were group 
IV strains. 

Late Meningitis After Radical Mastoidectomy.—Claus** found 
records of 18 cases of late intracranial complications after radical oper- 
ation on the ear. After a radical operation Claus’ patient had suppura- 
tion of the surgical cavity which continued for years. Without a new 
infection, labyrinthitis developed and then meningitis. 

Necropsy revealed suppurative leptomeningitis, the remnants of 
numerous abscesses on the right side of the cerebellum, acute inflam- 
matory hydrocephalus internus and cicatrization. Underneath the site 
of operation the cerebellum adhered to the dura. 


STATISTICS CONCERNING MENINGITIS 


Of 50 patients studied by Turner and Fraser * 
to the hospital for intracranial complications, 13, or 26 per cent, 


who were admitted 


203. Henry, H.: A Case of Actinomycotic Cerebro-Spinal Meningitis, J. Path 
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recovered and 74 per cent died. Four of the 13 who recovered had 
purulent meningitis on admission. The authors expressed the belief 
that the most favorable cases of meningitis are those following laby- 
rinthitis, particularly if the internal meatus can be promptly opened and 
drained according to the method of West and Scott. In meningitis follow- 
ing labyrinthine infection, living organisms as well as pus cells are found 
near the internal meatus, while in more distant regions (such as the 
lumbar portion of the spine) only the pus cells will be found. Turner 
and Fraser rejected the view that a close association exists between 
cerebellar abscess and labyrinthitis. In only 3 of 50 patients with intra- 
cranially complicated otitis was cerebellar abscess present. 


DIAGNOSIS OF MENINGITIS 


Diagnostic Value of Amount of Dextrose in Spinal Fluid of Patients 
with Meningeal Involvement.—Nissen*** said that determination of 
the sugar content of the spinal fluid is of even greater diagnostic value 
than the cytologic examination and the determination of the albumin 
content. The amount of sugar in the spinal fluid was tested in 529 
persons, some normal, some with meningitis or meningeal irritation. 
Of 282 patients with benign disturbances of the meninges (acute anterior 
poliomyelitis, encephalitis, meningitis serosa benigna), only 3 showed 
values for sugar under 40 mg. per hundred cubic centimeters. How- 
ever, of 32 patients with malignant disorder of the meninges (tuber- 
culous meningitis), 28 gave values under 40 mg. per hundred cubic 
centimeters. The boundary between benign and malignant meningitis 
is thus established at 40 mg. per hundred cubic centimeters. The pro- 
portion of sugar was slightly higher in the first specimen withdrawn by 
puncture than in the last. The suboccipital fluid in tuberculous menin- 
gitis had a lower sugar content than the lumbar fluid. 

Dextrose and Calcium in Spinal Fluid of Patients with Ab 
Brain and Meningitis—The determination of the calcium level in the 
spinal fluid is, in Nelken’s °°° 
The normal calcium content is from 5 to 6 mg. per hundred cubic centi- 


opinion, of little value in otorhinology. 


meters, which is approximately half of the calcium content of the blood 
serum. It is slightly increased in persons with encephalitis, abscess of 
the brain, meningitis or tumor of the brain and is decreased in those 
with tetany. The dextrose level, however, becomes definitely dimin- 
ished in the presence of any form of meningitis, and when dextrose 


disappears from the spinal fluid, death generally ensues. If a specimen 


208. Nissen, N. I.: Sugar in Spinal Fluid in Diagnosis of Meningitis, Ugesk. 
f. leger 98:1309-1318 (Dec. 31) 1936; abstr., J. A. M. A. 108:1144 (March 27) 
1937. 

209. Nelken, Anne-Marie: Alterations in the Cerebrospinal Fluid, Arch. f. 
Ohren-, Nasen- u. Kehlkopfh. 183: 136-164, 1932. 
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of spinal fluid of a patient with meningitis is incubated for twenty-four 
hours, the dextrose content diminishes still further. This seems to sug- 
gest that the decreased dextrose content in meningitis is due not to 
any changes in the medullary centers but rather to glycolysis caused 
by the infecting organism. 

Diagnosis of Meningitis by Magnesium and Calcium Content of 
Spinal Fluid.—In 33 cases of meningitis McCance and Watchorn found 
a tendency for the magnesium content of the spinal fluid to fall below 
the normal value. On the other hand, the magnesium content of the 
blood serum did not show any proportionate decrease. The decrease 
in the quantity of magnesium in the spinal fluid occurred only in chronic 
meningitis. No such finding was observed in the acute forms of the 
disease. 

McCance and Watchorn *"° expressed the belief that the magnesium 
in the spinal fluid is normally fixed at a definite level by some active 
cellular process and pointed out that this quantity is usually greater 
than the amount of magnesium in the blood serum. They suggested that 
a fall in the magnesium content of the spinal fluid is of definite diag- 
nostic value in chronic meningitis. 

Studies were also made of the calcium content of the blood serum 
and spinal fluid. The ratio between the blood calcium and the spinal 
fluid calcium was found to be 0.577 for persons with meningitis and 
only 0.543 for normal persons. 

Antibodies in Spinal Fluid.—Hesse *"' studied the bactericidal action 
of human spinal fluid (@) under normal conditions and (b) in cases of 
meningitis. Normal spinal fluid almost always possesses bactericidal 
properties immediately after the onset of meningitis. In meningitis anti- 
bodies are formed in the spinal fluid; the addition of complement to 
the spinal fluid is not necessary to determine the presence of bacteri- 
cides. From the standpoint of prognosis, the absence of bactericides 
in the spinal fluid immediately after the onset of meningitis is unfavor- 
able; nor is their existence any guarantee of a favorable outcome of 
the meningitis, as they may rapidly disappear. 


RHINOGENIC MENINGITIS 


Microscopic Paths of Infection in Rhinogenic Meningitis—Reem- 
phasizing Hajek’s statement that only histologic examination will demon- 


strate definitely the paths of propagation of rhinogenic meningitis, 


210. McCance, Robert A., and Watchorn, Elsie: Inorganic Constituents of the 
Cerebrospinal Fluid: Magnesium and Calcium in Meningitis, Brain 45:91-97 
(March) 1932. 

211. Hesse: Bactericidal Action of Spinal Fluid, Ztschr. f. Hals-, Nasen- u. 
Ohrenh. 33:105-136 (June 18) 1933. 
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Jacobsgaard *'* described anatomicopathologic studies on 6 patients with 
rhinogenic meningitis. He was able to prove histologically that (a) 


the lymph sheaths of the fibers of the olfactory nerve and () perfor- 


ating osteomyelitis of the walls of the accessory nasal sinuses were the 
paths of propagation of rhinogenic meningitis. 

CoMMENT: As did many foreign writers, Jacobsgaard failed to 
recognize that the sheaths of the fibers of the olfactory nerves are not 
lymph channels; they have a different embryologic origin. 


Meningitis from Nasal Sinusitis—Judd and Poirier *'° reported that in June 
1929 a patient had an extirpation of the left tear sac for tearing. 

In October 1929 at a submucous resection and puncture of the right antrum, 
pus was obtained. On Dec. 11, 1933, a Toti-Mosher operation was done on the 
right side. On December 21 (ten days later) radical operation on both antrums 
was done. After this, severe generalized headache again developed. On Jan. 3, 
1934, a Toti-Mosher operation was performed on the left side. She improved and 
was discharged a week later, only to be readmitted on January 21, complaining of 
severe headathe, which had begun the night before. Lumbar puncture showed an 
initial pressure of 290 mm., with 800 cells, 76 per cent of which were polymorpho- 
nuclears. A strongly positive reaction to the Pandy test was obtained. Later 
lumbar punctures yielded fluid with a cell count varying between 500 and 2,000. At 
times there was a suggestion of stiffness of the neck. 

On January 23 (eleven days after the patient’s admission) a radical operation 
on both frontal sinuses was performed. The sinuses contained thickened membrane 
and pus. Culture showed staphylococci. The Wassermann reaction of the spinal 
fluid was strongly positive. The patient died on the third day after operation. 

At autopsy the convolutions over the left frontal lobe had an accumulation of 
pus, with basilar meningitis. The olfactory nerve on the left side was friable. 
No tract could be found leading from any side of the operative area to the basilar 
meningitis. Both lateral ventricles were full of thick pus. The sphenoid was not 
opened. 


Infections of Upper Respiratory Tract as a Cause of Benign 
Lymphocytic Aseptic Meningitis in Children.—In 14 of 22 cases of 
benign lymphocytic meningitis, Dummer, Lyon and Stevenson *"* noted 
mild sore throat, rhinitis and nasopharyngitis, which they included under 
the heading of infection of *the upper respiratory tract. Otitis media 
was not present. 

212. Jacobsgaard, J.: Anatomicopathologic Studies on the Paths of Propaga- 
tion of Rhinogenic Meningitis, Ztschr. f. Laryng., Rhin., Otol. 26:387-426, 1936; 
abstr., Arch. Otolaryng. 25:220 (Feb.) 1937. 

213. Judd, D. K., and Poirier, G.: Pansinusitis Dacryocystitis and Meningitis, 
Arch. Otolaryng. 20:283-284 (Aug.) 1934. 

214. Dummer, Clyde M.; Lyon, Robert A., and Stevenson, Frank E.: Benign 
Lymphocytic Meningitis (Aseptic Meningitis), J. A. M. A. 108:633-637 (Feb. 20) 
1937 
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Virus Form of Lymphocytic Meningitis—Findlay and his col- 
leagues *'° isolated a virus from the spinal fluid of 2 patients suffering 
from obscure nervous symptoms associated with spinal fluid lympho- 
cytosis. Inoculated intracerebrally into animals, this virus caused a 
fatal infection. Autopsies showed an intense infiltration of the meninges, 
choroid plexus and ventricles with round cells. The virus was excreted 
in the urine of inoculated mice, and it was able to pass through lightly 
scarified skin. The virus appeared similar to that isolated in America 
by Armstrong, suggesting that this infection is widespread on both 
sides of the Atlantic. Findlay suggested that the skin or mucous mem- 
brane may be the portal of entry in human beings. 

Dehiscences in Nasal Sinuses as a Cause of Meningitis—Among 
500 patients operated on by Smith *** for disease of the fronto-ethmo- 
sphenoid sinuses, there were 5 deaths. One patient died of strepto- 
coccic meningitis ten hours after the operation; 1 died of necrosis of 
the septum (vomer) with marked sepsis and 1 succumbed to necrosis 
of the cribriform plate with secondary meningitis six weeks after the 
operation. Of the 500 cases, dehiscences were noted in the sphenoid 
sinus in 17. One patient had bilateral congenital absence of the 
cribriform plate, so that the dura pulsated freely along the entire length 
of a groove which occupied the area usually filled by the cribriform 
plate. 

MENINGOCOCCIC MENINGITIS IN RELATION TO AURAL DISEASE 

Influence of Streptococcic Pharyngitis on Production of Meningo- 
cocct in Pharynx.—Oft 10 meningococcus carriers, Rake *‘* found 5 who 
were chronic carriers, being constantly affected for periods over two years 


and continuing to carry the same strain of micro-organism throughout 


this period. He studied the effect of coryza and pharyngitis on the per- 


sistence and degree of the meningococcic infection and found that 
coryza unassociated with any increase in number of the nasopharyngeal 
pathogens or streptococci causes no change in the number of meningo 
cocci present in the throat. On the other hand, streptococcic pharyngitis 
or any infection in which other laryngeal pathogens increase greatly 
in number is usually associated with a marked diminution or actual dis 
appearance, whether temporary or permanent, of the meningococci from 
the nasopharynx. 


215. Findlay, G. M.; Alcock, N. S., and Stern, Ruby O.: Virus Etiology of 
One Form of Lymphocytic Meningitis, Lancet 1:650-654 (March 21) 1936; abstr., 
J. A. M. A. 106:2265 (June 27) 1926. 

216. Smith, Ferris: Management of Chronic Sinus Disease, Arch. Otolaryng 
19:157-171 (Feb.) 1934. 

217. Rake, G.: The Carrier Problem in Meningococcus Infection, J. Exper 
Med. 59:553-576 (May) 1934. 
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Otologic Complications of Epidemic Cerebrospinal Meningitis —The 
most important otologic complication of cerebrospinal meningitis, in 
Nathanson’s *"* opinion, is meningococcic and meningogenic labyrinthitis. 
Secondary inflammation of the middle ear (produced by the virus of 
the meningitis) usually develops during the second week of epidemic 
cerebrospinal meningitis, but its symptoms may be concealed by the 
graver meningitic phenomena. Its frequent occurrence in children is 
explained by the closer anatomic relation between the cavum tympani 
and the pharynx, since the eustachian tube is shorter and wider in the 
young. 

Meningolabyrinthitis from Carcinomatosis Carried by Spinal Fluid. 
—A case of carcinomatosis of the inner ear in which the disease was 
introduced by way of the cerebrospinal fluid in meningitic carcinomatosis 
(carcinomatous meningolabyrinthitis) was recorded by Schlittler.*'’ 

Mixed Meningococcic and Streptococcic Meningitis—A case of 
mixed meningococcic and streptococcic meningitis arising from a mas- 
toid focus was recorded by Cunningham.**° 


The patient, a child 11 months old, had follicular tonsillitis and otitis media 
on the left side. He began to suffer from attacks of screaming but remained 
afebrile for four days, when the temperature rose to 101.4 F. The following day 
the discharge from the ear suddenly ceased, but stiffness of the neck was observed. 
The left external rectus muscle had a slight weakness. At operation the mastoid 
cells appeared diseased. Pus showed a hemolytic streptococcus of an unusual 
strain (type 12). The spinal fluid was turbid and contained a large number of 
polymorphonuclear leukocytes. The globulin was greatly increased. Culture on 
agar yielded meningococci. Fluid from the right ventricle gave a pure culture of 
Streptococcus haemolyticus. At cisternal puncture fluid containing meningococci 
was removed. A few days later cisternal fluid was found to contain hemolytic 
streptococci as well as meningococci. The streptococcic colonies began increasingly 
to outnumber the meningococcic colonies. Blood culture remained sterile. Autopsy 
disclosed a greenish yellow exudate over the cerebral and cerebellar hemispheres 
The exudate filled the interpeduncular fossa and covered the pons. Subarachnoid 
hemorrhages were found at the anterior portion of the cerebellum, the apex of the 
occipital lobe and the rolandic area on the left. 

Pus was also found in the right middle ear and in the mastoid cells; the latter 
were necrotic, but the overlying bone was not eroded. 

The primary invading organism was presumably the meningococcus. The left 
mastoid was the source of the secondary streptococcic infection. This is confirmed 


218. Nathanson, G.: Otologic Complications of Epidemic Cerebrospinal 
Meningitis, Acta oto-laryng. 17:467-480, 1932. 

219. Schlittler, E.: Histologische und klinische Untersuchungen zur Frage der 
Labyrinth-Veranderungen bei ohrfernen malignen Tumoren, Acta oto-laryng 


14:188-213, 1930. 


220. Cunningham, A. A.: Mixed Meningococcal and Streptococcal Meningitis, 
Lancet 1:198-199 (Jan. 23) 1937. 





720 ARCHIVES OF OTOLARYNGOLOGY 


by the fact that the streptococci in the spinal fluid and the organisms in the left 
mastoid were serologically identical. The gram-positive cocci in the spinal fluid 
were regarded as contaminants. 


Aseptic Meningitis and Complicating Abscess of Brain.—Young and 


Sennett **' reported 6 cases of aseptic purulent meningitis, in 4 of 
which the disease was secondary to ruptured abscess of the brain. The 
abscesses were probably sterile at the time of rupture. In all 6 cases 
the spinal fluid was sterile. All the patients recovered. Chronic sinusitis 


was the apparent cause in 2 of the cases; in a third case the meningitis 


was secondary to frontal sinusitis that also produced metastatic pyemia. 
One patient showed meningitis following rupture of a meningocele. In 
1 case the meningeal infection was secondary to a ruptured cyst in the 
brain. Spinal drainage was the most important single therapeutic pro- 
cedure, but 1 patient required decompression and ventricular drainage. 


Case 1—A 35 year old man who after exenteration of the ethmoid sinuses 
appeared to be well for three days suddenly complained of throbbing, stabbing pain 
in the upper cervical region. The next day his temperature rose to 101 F., with 
rigidity of the neck. The hands were tremulous, and the reflexes were exag- 
gerated. The spinal fluid, which was under increased tension, contained 1,000 
cells, 90 per cent of which were polymorphonuclears. After 30 cc. of fluid had 
been removed, antimeningococcus serum was administered intracisternally. He 
then showed oculomotor palsy on the right side, bradycardia and lethargy. Daily 
spinal or cisternal punctures reduced the spinal fluid pressure and the cell count. 
Because of the persistent palsy of the third cranial nerve trephination in the right 
frontal area was performed. Puncture of the anterior horn of the ventricle 
revealed clear fluid. Within two weeks the patient had recovered. Later roent- 
genograms showed that the right sphenoid sinus was either underdeveloped or 
diffusely cloudy. 


CoMMENT: Although Young and Bennett reported this as a case of 
“ruptured subdural abscess with secondary aseptic purulent meningitis 
from sinus disease,” on carefully reading the report I think there is no 
evidence that the aseptic meningitis was from an abscess in the subdural 
space. On the contrary, it is my opinion that the meningitis was entirel) 
protective, the result of surgical trauma to a chronically congested dura. 


Case 2.—In an instance of ruptured subdural abscess with aseptic meningitis, th¢ 
patient had a long history of dull frontal headache, diagnosed as chronic sinusitis 
Five intranasal operations had been performed. The headaches then becam« 
increasingly severe, and the patient became irrational and violent. Examination 
disclosed blurred optic disks, rigidity of the neck, a bilaterally positive Kernig 
sign and increased spinal fluid pressure. The fluid was purulent and contained 
3,000 cells, with 90 per cent polymorphonuclears. With daily spinal drainage th« 
patient made a good recovery. 


221. Young, G. A., and Bennett, A. E.: Aseptic Purulent Meningitis, Am. J 
M. Sc. 183:550-558 (April) 1932. 
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Young and Bennett also reported a third case of staphylococcic bac- 
teremia, multiple abscesses on the body, sinusitis, osteomyelitis of the 
frontal bone, abscess of the left frontal lobe and recurrent attacks of 
purulent aseptic meningitis in a young woman. The cause was sinusitis 
complicated by staphylococcemia and osteomyelitis. 


On Novy. 25, 1925, an abscess of the brain was drained from the left frontal 
lobe. A pure culture of staphylococci was obtained from the pus. On Jan. 28, 
1926, a large sequestrum was removed from the orbital plate. Blood cultures 
revealed staphylococci on two occasions. On June 26, 1928, the left frontal region 
was again explored and more pus was drained. On Nov. 20, 1928, about 1 ounce 
(30 cc.) of creamy pus was drained from the frontal lobe. The abscess of the 
brain contained staphylococci and some streptococci. In March 1931 an encepha- 
logram showed moderate hydrocephalus and extensive arachnoiditis, especially over 
the left frontal lobe. Despite the malignant nature of the condition, the patient 
recovered, apparently because the immunity had been elevated by the time the 
cerebral complications occurred. The organisms, though easily cultured from the 
abscess of the brain, could never be demonstrated in the spinal fluid. 


Otitic Complications Following Meningococcic Meningitis —Of all 
complications of meningococcic meningitis, those affecting the auditory 
nerve are the most serious, since deafness usually becomes worse during 
the succeeding months. Hydrocephalus is also frequently a severe and 
progressive complication. 

Of 8&7 patients with meningococcic meningitis with complications 
only 36 survived. In the series of cases reported by Cook, Lyon and 
Mitchell,?*? 1 patient was deaf after the attack of meningitis but had 
had some degree of acoustic impairment prior to the illness. 


Case 2.—A 10 month old girl acquired otitis media on the right side and lobar 
pneumonia during the first week of an attack of meningococcic meningitis. The 
right ear drum, which had ruptured spontaneously, drained for several days. Two 
months after recovery from the meningeal infection she was rehospitalized because 
of a renewed discharge from the right ear. This had begun a few days after she 
had left the hospital and had continued for eight weeks thereafter. At readmission, 
examination disclosed signs of abscess on the left side of the brain, which was 
confirmed at autopsy. 


Cohn *** oi the subsequent examination of 32 patients who had 
survived an attack of meningococcic meningitis found bilateral deafness 
in 3. During his two year observation period, the deafness and the 
hydrocephalic symptoms persisted, while the other neurologic complica- 
tions tended to disappear. 


222. Cook, William C.; Lyon, R. A., and Mitchell, A. Graeme: Neurologic 
Complications and Sequelae of Meningococcic Meningitis, Arch. Pediat. 49:807- 
815 (Dec.) 1932. 

223. Cohn, L.: Results from Cerebrospinal Meningitis, Klin. Wehnschr. 46: 
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MENINGITIS FROM NOSE AND THROAT 
Neal, Jackson and Applebaum *** analyzed a group of 23 cases of 
meningitis other than meningococcic or tuberculous. They found the 
causative organisms as follows: 
Tas_eE 1.—Meningitis—Causative Organism 
Pneumococcus . 214 
NE 5 cis ccna heanenbanaebewue ... 205 
B. influenzae... ese 3 er --« ee 


Staphylococcus ene peshp in Wa wd Rl +3! ae 
Others ere ' or a 


623 


Table 2 shows the types of pneumococci (the typing was done by 
agglutination and precipitin tests) in relation to the etiologic factors. 
The type III pneumococcus was most commonly found associated with 
meningitis secondary to otitis media, mastoiditis and sinusitis and type | 
with infections of the respiratory tract preceding or accompanying the 
meningitis. 

Table 4 makes it apparent that with rare exceptions meningitis is 
caused by streptococci of the hemolytic group. 

Meningitis associated with a definite focus that is apparently primary 
is not necessarily secondary to it. Not infrequently meningococcic menin- 
gitis follows pneumonia or otitis media which, in all probability, is not 
due to the meningococcus. A recent attack of meningitis caused by the 
hemolytic streptococcus occurred during convalescence from pneumonia 
due to the type II pneumococcus. 

TABLE 2.—Preumococcus—T y pes 
VII IX XVIII XIX XX] LV 
2 . 11 
TABLE 3.—Streptococcus—Groups 
Otitis media; mastoiditis ; Hemolytic Nonhemolytic Total 
and sinusitis 99 2 104 

A hemorrhagic eruption may appear in influenzal, staphylococcic or 

streptococcic meningitis. 


Blood cultures were made in 68 of the cases. Of these, 32 were 


positive. In the group associated with aural or sinus infection there 


were 13 positive blood cultures in 38 cases. 

224. Neal, Josephine B.; Jackson, Henry W., and Applebaum, Emanuel: A 
Comprehensive Study of Meningitis Secondary to Otitis or Sinus Infection, Ann 
Otol., Rhin. & Laryng. 34:658-666 (Sept.) 1934. 
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The authors have employed forced spinal drainage in 23 instances. 
In a few cases there was a brief period of improvement. In 2 recent 
instances the necropsy showed extensive edema at the base of the brain, 
although there appeared to be free drainage of fluid before this method 
was applied. Great care, therefore, must be exercised in using this 
procedure in cases of meningitis, in which adhesions may interfere with 
adequate drainage of the increased amount of spinal fluid. 

In 2 cases in which meningitis due to a hemolytic streptococcus 
followed scarlet fever complicated by otitis media the authors attributed 
the recovery to the specific action of the antiscarlatinal serum. 

They have also used autogenous vaccines both intraspinally and 
subcutaneously, in a small number of cases. Two recoveries, one from 
staphylococcic meningitis and the other from influenzal meningitis, fol 
lowed the use of the method. 

They have injected methylrosaniline, acriflavine hydrochloride, 
a mixture of the two, and ethylhydrocupreine hydrochloride intra- 
spinally, both alone and in combination with serums. It was their 
impression that these agents are of doubtful value and occasionally may 
be harmful. 

MYELITIS IN RELATION TO EAR 

Myelitis of Spinal Cord from Streptococcic Infection in Ear. 
Blakeslee, Ferraro and Jones **° recorded a case of softening of the 
spinal cord due to a thrombus associated with hemolytic streptococcus 
meningitis from aural suppuration. 

A woman aged 47 had lancinating pain in the left ear after an attack of grip 
She had hyperemia with a purulent discharge in the left naris and a discharging 
furuncle in the left auditory canal. After a few days the earache diminished only 
to be followed by generalized headache, occasional yomiting and drowsiness. At 
operation the mastoid cells were filled with serosanguineous fluid with occasional 
pus. Incision of the dura in Trautmann’s triangle liberated thick purulent spinal 
fluid under increased tension. Suboccipital pain and backache developed with 
lateral nystagmoid jerks in both directions. A few days later ther 
developed slight motor weakness in the legs accompanied by a “girdle-like” 
pain at the midabdominal level and evidences of a definite transverse lesion of the 
spinal cord at the tenth and eleventh thoracic segmental level with anesthesia and 
paralysis below that point. A diagnosis of infectious transverse myelitis was made 
Str. haemolyticus was cultured both from the mastoid cells and from the spinal 
fluid. The spinal fluid cell count fell from 6,040 per cubic millimeter to 120 in the 
course of the illness. Suppurative cystitis and pneumonia developed, from which 
the patient died six weeks after the mastoidectomy. 

At autopsy the spinal cord at the lumbosacral levels consisted of softened 


amorphous material. At the ninth thoracic segment a large cavity containing 


225. Blakeslee, George; Ferraro, Armando, and Jones, Marvin: Myelomalacia 
in Streptococcus Haemolyticus Meningitis, Arch. Neurol. & Psychiat. 29:1098 
1107 (May) 1933 
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scavenger cells was found invading the posterior horn. At the level of the third 
and fourth thoracic vertebrae a small area of softening was seen limited to the 
posterior horn. The dura mater was thickened and contained large amounts of 
newly formed connective tissue. Lymphocytes, plasma cells and large mononuclear 
cells infiltrated between the connective tissue elements gave the picture of subacute 
meningeal inflammation. Thrombi were found in all stages of development. 

The authors suggested that the sudden paraplegia might have been 
related to a rapidly formed thrombus invading branches of the spinal 
artery. The embolic process primarily resulted from the infection of 
the mastoid. 

TREATMENT OF MENINGITIS 

Agglutinative Types of Streptococcic and Pneumococcic Meningitis. 
—Of the 597 cases of meningitis other than that due to meningococci 
or tubercle bacilli, Williams **° found the condition in 205 to be due to 
streptococci, in 214 to pneumococci and in 118 to influenza bacilli. In 
the great majority of these cases the involvement followed infection of 
the middle ear or sinuses. 

The question of determining the agglutinative types of the strains 
of organisms in meningitis is important, because the type of agglutina- 
tion is a guide to the antibacterial serum to be used. As regards the 
pneumococcus, Williams has placed the agglutination test on a satis- 
factory basis. She expressed the belief that there is really no group IV 
but that in this group there were a number of types, some of which 
cause a high rate of mortality, as shown by Cooper. For these, anti- 
serums have been manufactured and. used with encouraging results. 
Thus, in a case of meningitis following pneumonia the condition was 
due to Cooper’s type XII pneumococcus. The patient, given Cooper's 
type XII serum, recovered. 

While for the pneumococcus the identification of type is on a satis- 
factory basis, little is known about the incidence of agglutinative types 
among hemolytic streptococci. 

Williams studied 37 strains of streptococci isolated by Neal and 
Gosling from patients with meningitis and found that 11 of them fell 
into her largest group of scarlet fever organisms (subtype I), 1 into the 
scarlet fever group (type IV), 2 into the erysipelas group (type I) and 
a small group of 7 formed a new agglutinative group. In many cases 
the infection was due to bacterial strains that fell into the large scarlet 


fever group; among these cases Neal had 2 cures following the use of 
Williams’ scarlet fever antitoxin serum. 


Pathogenic streptococci produce two types of poisons: (@) exotoxins 
and (b) endotoxins. The exotoxins stimulate the production of anti- 


226. Williams, Anna W.: Bacteriology of Meningitis Following Otitis Media 
and Related Infections, Ann. Otol., Rhin. & Laryng. 43:667-671 (Sept.) 1934. 
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toxins, which are effective in scarlet fever. The endotoxins stimulate 
the production of antibacterial substances, which are effective against 
the invasive forms of these cocci. To be effective in meningitis, which 
is due to invasion by the organism, a serum must contain potent anti- 
bodies against this second type of poison. 

Williams’ scarlet fever antitoxin serum is manufactured by a method 
that stimulates the production of both types of antibodies. The anti- 
exotoxic part of the serum probably has little effect on invasive strepto- 
coccic infections. It is the antibacterial serum—that is, the antiendotoxic 
part—from which the best results are expected, and such a serum must 


be type specific. 
Cured Diphtheritic Meningitis Following Nasal Operation.—A case 
of diphtheritic meningitis following and apparently due to a nasal sinus 


operation was reported by Fuchs.**" 

A woman of 38 had difficulty in nasal breathing owing to infection in the left 
antrum with polypoid obstruction of the nasal passage. The maxillary sinus was 
opened and the ethmoid cells were exenterated. On the following day the patient 
complained of headache and vomiting. She had opisthotonos and a positive Kernig 
sign. Three days later she became drowsy. Spinal tap disclosed cloudy fluid under 
increased pressure. On blood agar a growth of diphtheria bacilli was cultured. 
Repeated lumbar punctures were made but on only one occasion was the diphtheria 
organism again found. Examination of swabbings from the nose showed no diphthe- 
ria bacilli but in material taken from the throat the Klebs-L6ffler organism could be 
identified. Two injections of diphtheria antitoxin were given. The patient made 
a good recovery. 

Fuchs especially stressed the fact that the diphtheria bacillus was 
found in the throat and not in the nose. This tends to confirm the 
suggestion that the meningeal infection was definitely a postoperative 
development, as the patient had had diphtheria in childhood. 

Treatment of Meningitis by Forced Drainage.—Retan *** has per- 
formed 4 autopsies in cases of septic meningitis in which forced 
spinal drainage was done. No hydrosis of the central nervous system 
was found either in the macroscopic or in the microscopic sections. 

Wherever inflammation existed, it was due to an increased collection 
of fluid in the pericellular lymph spaces. 

Forced spinal drainage cannot be done successfully without the 
injection of a hypotonic solution into the blood stream. At least 1 liter 
of a 0.45 per cent solution of sodium chloride should be injected over 
an hour’s time. 


227. Fuchs, F. E.: Case of Postoperative Diphtheritic Meningitis, Monatschr. 
‘f. Ohrenh. 67:310-313 (March) 1933; abstr., J. Laryng. & Otol. 48:580 ( Aug.) 
1933. 

228. Retan, George M.: Forced Spinal Drainage in Its Relation to Infections 
of the Central Nervous System, J. A. M. A. 99:826-831 (Sept. 3) 1933 





ARCHIVES OF OTOLARYNGOLOGY 


The spinal fluid drips from the lumbar needle during the injection 
of the hypotonic solution and for at least an hour after it is given. Ii 
the drip ceases for any reason, the injection must be stopped until the 
drainage has been reestablished. 

Spurling °* 


, 


reported 8 cases in which continuous spinal drainage 
was used. He performed a lumbar laminectomy followed by the admin- 
istration of large amounts of water by mouth. He had 4 cases of septic 
meningitis, with 3 recoveries, and 2 of abscess of the brain, with 1 death. 

Forced Drainage of Spinal Fluid.—In forced drainage of spinal 


recommended the use of 2 or 3 liters of a 0.45 per cent 


230 


fluid, Retan * 
saline solution. He found that the patient feels less discomfort (a) when 
the injections are given promptly after the initial puncture without a 
long preliminary drainage, when (>) larger amounts of fluid are given 
and (c¢) when fluid is administered freely by mouth or by rectum after 
the treatment is over. 

Kubie and Retan **' expressed the belief that in forced drainage of 
spinal fluid the purpose of all manipulation must be to reduce the intra- 
cranial pressure to atmospheric pressure rapidly if possible or slowly 
and cautiously when necessary to avoid discomfort. Throughout this 
procedure a hypotonic solution of sodium chloride is administered in 
large volumes, ranging from 1 to 3 liters in the course of from one to 
three hours. The duration of drainage varies from three hours to several 
days. The frequency is rarely more than once a week for the short, 
repeated drainages, but drainage may be maintained continuously over 
two or three weeks. 

The theoretical basis for the method is that under these conditions 
cerebrospinal fluid is formed not only from the choroid plexus but by 
transudation through all the capillaries of the central nervous system; 
the new fluid thus formed travels along perineuronal and perivasculat 
spaces to the subarachnoid space and out through the lumbar needle. 

Kubie 7°? suggested that the distinction between simple and forced 
drainage of spinal fluid is that the former draws off only the surface 
fluid, whereas forced drainage draws fluid from along the perivascular 
channels from the depths of the central nervous system, carrying with 


it the products of any inflammatory reaction. No ill effects were noted 
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in animals subjected to prolonged experimental forced drainages. No 
other method reduces osmotic pressure as effectively as the direct intro- 
duction of a hypotonic saline solution into the veins. 

After withdrawing small amounts of spinal fluid from patients with 
meningitis, Beck, Beringer and Gundel *** inoculated these specimens 
with infective doses of typhoid bacilli, staphylococci, streptococci and 
pneumococci. They also performed the same experiment with methen- 
amine, a proprietary iodine solution, solganol (the disodium salt of 
4-sulfomethylamino-2-auromercaptobenzene-l-sulfonic acid) and _ acri- 
Havine hydrochloride. Administered intravenously, these drugs had no 
bactericidal effect on the spinal fluid. When, however, intrathecal injec- 
tions of acriflavine hydrochloride were made an hour prior to the spinal 
tap, the fluid was found, on injection and culture, to have marked bac- 
tericidal qualities, which in 6 instances led to the complete destruction 
of the infecting organism in twenty-four hours. The authors suggested 
that if such intrathecal injections are used in treatment, it is essential 
for the injection to be performed early, preferably in the nonpurulent 
stage of the infection. 

TUMOR OF BRAIN 
AUDITORY AND VESTIBULAR MANIFESTATIONS OF TUMORS 
OF THE BRAIN 

Auditory Acuity of Patients with Cerebral Tumor.—While the 
mechanism whereby tumor of the brain can produce diminution in audi- 
tory acuity is not clearly understood, it would seem that interruption of 


the pathway from the organ of Corti to the temporal lobe may produce 


some deafness. 
A case in which a tumor in the midbrain resulted in reduced hearing 
was reported by Lawson.*** 


The patient had noticed diminution in hearing, especially in the left ear, for 
about a year. An audiometric chart disclosed 12 per cent loss in the right 
ear and 60 per cent loss in the left. Laryngoscopy gave evidence of involvement 
of the superior laryngeal nerve, with weakness of the cricothyroid muscles. A few 
days later the patient had a sudden attack of choking followed by weakness on the 
right side of the body and slight aphasia. A diagnosis of resolving cerebral 
hemorrhage was made. Three weeks later another spasm of choking occurred. 
\phasia was now more pronounced, hemiplegia was definite and the mental state 
was one of dulness and confusion. However as the visual fields and the optic 
disks had remained normal, tumor of the brain was not considered. The patient 
died a month later. Autopsy disclosed a tumor in the left hemisphere, extending 
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back from the anterior commissure to the level of the posterior quadrigeminal 
bodies. Microscopic study id ‘ified this as a spongioblastoma multiforme. 


Nylén **° reported on an analysis of 150 cases of tumor of the 
brain, studied with reference to nystagmus. Two forms of nystagmus 
were recognized—spontaneous and positional. The latter was defined 
as that form which is affected by the posture of the head and appears 
only in certain positions. The phenomenon of positional nystagmus was 
common in association with tumor of the brain, being exhibited by 40 
per cent of all the patients in the series and by 80 per cent of the patients 
with neoplasm of the posterior fossa. Changing of the direction of the 
nystagmus with different positions of the head strongly suggests a tumor 
in the posterior fossa. Instances of no change in the nystagmus with 
different postures of the head were usual in cases of extracerebellar 
tumor, notably meningioma and neurinoma. Positional nystagmus with 
a prominent vertical component speaks for a lesion high up near the 
incisura cerebelli. 

Nylén expressed the belief that a tumor produced mechanical changes 
in the region of the vestibular nuclei and the substantia reticularis, that 
is, the formatio reticularis—the intercrossing of fibers in the anterior 
columns of the medulla oblongata or in the passages connected with 
these centers. 

Disturbances of Hearing Associated with Tumor of Brain—North- 
ington *°° reported 52 cases of verified tumor of the brain. A neoplasm 
of the cerebellopontile angle did not always cause the conventional 
manifestations of a perceptive type of deafness. The bone conduction 
was frequently better than the air conduction on the side of the uni- 
lateral deafness. 

A review of the charts indicates that the average hearing in cases 
of intracranial tumor other than of the cerebellopontile angle is approxi- 
mately the same as that obtained by Bunch *** in his studies of age 
variations in auditory acuity. 

His clinical observations and studies did not support the common 
assumption that the crossed auditory tracts are more important than 
the direct tracts for auditory acuity. 

In Vogel’s *** report of a case of tumor of the right cerebellar lobe 
he stated that the most remarkable otologic symptom was the typical 
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hardness of hearing, apparently coming from the middle ear before 
operation. There were an elevated lower limit of tone, a negative Rinne 
reaction and a positive Schwabach reaction, on both sides, with a normal 
upper limit of tone. There was a complete return to normal hearing 
after operation. 

Crowe *** and others have demonstrated that degenerative changes 
in the spiral ganglion of the acoustic nerve regularly accompany senile 
deafness, which is thus of a perceptive type. 

Vestibular and Cerebellar Symptoms in Tumor of Brain.—Various 
theories have been advanced to account for alterations in the posture 
of the head associated with cerebellar tumor. It has been considered 
(a) as a defense against pain (by Cushing), (b) as a symptom of 
partial decerebration (by Wilson), (c) as a vestibular sign (by Hors- 
ley) and (d) as a disturbance in tonic reflexes in the neck (by Brain). 
To evaluate these hypotheses, Beilin **° studied the posture of the head 
in 12 cases of tumor of the cerebellopontile angle, in all but 1 of which 
the growth was a neoplasm of the acoustic nerve. In each case the 
patient tended to keep the chin toward the side of the tumor. Beilin 
considered only three explanations: (1) irritation of the eleventh cranial 
nerve, with overaction and consequent contraction of the sternocleido- 
mastoid muscle, (2) disturbances in tonus coming from the labyrinth 
and the cerebellum or (3) compensatory posture for the diplopia. How- 
ever, since closing the eyes does not alter the posture, Beilin is inclined 
to reject the last hypothesis. Turning the head toward the affected side 
speaks for destruction rather than overactivity of the eleventh cranial 
nerve, so that the first thesis seems equally unreasonable. ‘This leaves 
only the labyrinthine-cerebellar explanation, which Beilin adopted as the 
most plausible. Certainly the otolithic apparatus plays an important role 
in maintaining the posture of the head. The author concludes that irri- 
tation of labyrinthine mechanisms and vestibular nerve fibers is the chief 
factor determining the posture of the head of a patient with a tumor 
of the posterior fossa. 

Vestibular Tests—Strauss,**' in reporting a series of 100 cases of 
tumor, included in his group V those in which the “duration of symp- 
toms from onset until the first admission to the hospital’’ was from one 
to three years and expressed the belief that if caloric and hearing tests 


were performed in every case of “middle or inner ear trouble” more 
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tumors of the cerebellopontile angle would be discovered at an earlier 
period. He stated that the absence of caloric responses in a partly deaf 
ear is suggestive of tumor implicating the eighth cranial nerve. In the 
presence of this syndrome tumor of the cerebellopontile angle should 


be suspected, even if the patient has no other signs. 


TUMOR OF ACOUSTIC NERVE 

In a series of 33 histologically verified cases of acoustic neurinoma, 
Just *** found symptoms prior to the diagnosis varying in duration from 
one to sixty months. Spontaneous nystagmus was present in every case. 
In all but 6 of 26 cases it was coarse when the patient looked to the 
side of the tumor and fine when he looked to the contralateral side. 
This proportion of a slow, coarse nystagmus toward the side of the 
tumor is what one would expect, considering the relation of the tumor 
to the cerebellum. 

In 8 patients there was some loss of bone conduction. In 8 there 
was middle ear deafness, and in 13 of 29 patients there was absolute 
deafness. The large proportion (24 per cent) of patients with middle 
ear deafness was confusing. 

The symptoms of tumor of the eighth nerve may simulate those in 
other conditions, notably syphilitic involvement of the labyrinth, audi- 
tory neuritis, serous meningitis (pseudotumor), Méniére’s disease, 
multiple sclerosis and cerebellar tumor or cyst. [Errors in past point- 
ing should be more marked in cerebellar disease than in acoustic 
neuroma. In differential diagnosis neurologic evidences of implication 
of the spinal cord should eliminate multiple sclerosis. Méniere’s dis- 
ease is not usually accompanied by as complete a deafness or by as 
characteristic a Barany response as is neoplasm of the acoustic nerve. 
The finding of choked disks should eliminate both Méniére’s disease 
and auditory neuritis. The deafness and loss of vestibular reactions are 
not as complete with neuritis as with tumor. Pleocytosis and associa- 
tion with infectious processes, notably otitis media, will usually point 
to serous meningitis rather than to new growth. 

Fraser and Gardiner *** suggested a diagnosis of tumor of the 
acoustic nerve when there is absolute loss of cochlear and vestibular 
function accompanied by spontaneous vertical and lateral nystagmus, 


but with a negative Romberg reaction and no marked spontaneous errors 


in past pointing. 
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In making routine studies of the temporal bones obtained in 250 


consecutive autopsies, Hardy and Crowe*** found 6 instances of 
acoustic tumor which had not given rise to clinical symptoms. These 
growths were so small and so deep in the auditory canal that they had 
been overlooked at the primary autopsy. In 2 of the cases the tumor 
involved the cochlear nerve; in the other 4 the vestibular nerve was 
implicated. 

Histologically, 5 of these tumors were alike in cellular structure ; 
they resembled large tumors found on the acoustic nerve and in the 
cerebellopontile angle. One of the cochlear tumors contained glial tissue 
and large nerve cells, suggesting sympathetic ganglionic origin. 

An angiomatous network of blood vessels was present in 3 cases 
in which there was a tumor and in 7 of the other cases. The network 
involved the vestibular nerve. 

Both the tumors and the angiomatous network were asymptomatic 

These findings suggest that a small tumor of the acoustic nerve 
may exist without producing any disturbance of the eighth nerve or 
other localizing symptoms. Apparently, the clinical determinant of 
frank symptoms is a growth large enough to cause compression of 
the contents of the auditory canal. Even the largest neoplasm in this 
series, which was 5 mm. in diameter (case 2), produced no such effects. 

The clinical histories in the 6 cases, with the associated pathologic 
findings, may be summarized as follows: 

Case 1.—No vertigo or tinnitus was recorded, and audiometric tests disclosed 
normal hearing. The specimen was a tumor about 2.5 mm. wide arising from the 
inferior division of the vestibular nerve. Most of the growth was outside the nerve 
trunk proper and was not attached to adjacent structures. 

Case 2.—The patient had had normal hearing, and no nystagmus was observed 
There was no complaint of vertigo. Autopsy revealed bilateral neuroblastoma of 
the adrenal glands. Examination of the left temporal bone showed a growth 5 mm 
wide which had invaded both divisions of the vestibular nerve. Some of the cells 
of Scarpa’s ganglion had been destroyed, but there was no evidence of vestibular 
irritation. An extensive angiomatous network lay around the nerve. 

Case. 3.—This specimen was removed from the body of an aged man who died 
of myocarditis. The record indicated that the responses to vestibular and caloric 
tests had been normal. The tumor, which lay between the cochlear trunk and the 
inferior division of the vestibular nerve, was less than 1 mm. wide. Though the 
growth was attached to both nerves, it had invaded neither. A perineural network 
of blood vessels was found near the neoplasm. 

Case 4.—The specimen was removed from the body of a woman aged 61 who 
died of chronic nephritis with hypertension. Audiometric tests had revealed normal 
hearing, and vestibular and caloric tests gave normal responses. The tumor, whicl 
was extremely small, originated in the area of the isthmus of Scarpa’s ganglion, 
] 


apparently arising from the vestibular nerve. An abnormal network of blood ves 


sels lay near the growth. 
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Case 5.—In this case tests disclosed bilateral impairment of hearing for fre- 
quencies higher than 256 double vibrations. There was no history of vertigo or 
tinnitus. However on the left, nystagmus was feeble and retarded in response to 
caloric tests. The patient died of pulmonary tuberculosis and the tumor, which 
was bilateral, involved only the cochlear division of the eighth nerve. The growth 
appeared to arise from the crista transversa i. e., from the bony ridge which 
separated the cochlear from the facial nerve. Histologically, the tumor was a 
meningioma originating from the dura covering this ridge. 

CAsE 6.—The patient had had syphilis, but the central nervous system was not 
implicated in the disease process. He had never had any difficulty in hearing, and 
audiometry gave negative results. He died of pulmonary tuberculosis at the age 
of 28. The tumor was traced from the internal auditory meatus through an open- 
ing in the cribriform plate to a nodular expansion above the group of cochlear cells 
supplying the upper basal coil. The growth lay in the right temporal bone and 
pushed aside the cochlear and other nerve structures. There was no actual neo- 
plastic invasion of the nerve trunks. 

German **° expressed the belief that the predilection of the eighth 
nerve to tumor formation arises from the fact that masses of embryonic 
fibrous tissue lie near the cranial openings for this nerve. 


A 17 year old girl complained of vomiting, headache and dizziness. She was 
completely deaf in the right ear and partly deaf in the left. Caloric responses were 
absent on the right and decreased on the left. There was a tendency to fall to the 
right. The left pupil was larger than the right and the left sixth nerve appeared 
paretic. On looking to either side she exhibited coarse nystagmus. A slight 
paralysis of the lower right part of the face was noted. Many small swellings were 
found over the trunk and extremities. At operation fluid gushed out when the dura 
over the cerebellum was split. A tumor was seen lying on the posterior surface 
of the petrous bone but only a portion could be removed. The patient died three 
days after the operation. At postmortem examination the remnants of the tumor 
were found in the right cerebellopontile angle. It occupied the internal auditory 
meatus and distorted the pons. On the opposite side a smaller tumor had invaded 
the meatus. In both instances the tumor was inseparable from the trunk of the 
eighth nerve. The modiolus showed the picture of osteoporosis on the right side. 


Tweedie, in reviewing the case, recalled that Gray *** found oto- 
sclerotic or osteoporotic changes in the bone in 3 cases of acoustic 
tumor. He attributed this to interference with the reflex are which 
governs the nutrition of the organ of hearing. ‘These findings lend 
support to the hypothesis that otosclerosis is a trophic disorder of the 
organs involved. 


In an earlier paper Brunner *** reported on changes in the temporal 


bone in 2 cases of acoustic neuroma. At that time he noticed definite 


245. German, T.: Changes in the Auditory Apparatus in a Case of Bilateral 
Acoustic Tumor, Monatschr. f. Ohrenh. 66:541-556 (May) 1932; abstr., J. Laryng. 
& Otol. 43:636-638 (Sept.) 1933. 

246. Gray, Albert A.: Two Cases of Acusticus Tumour, with Clinical and 
Pathological Reports, J. Laryng. & Otol. 48:535-545 (Aug.) 1933. 

247 Brunner, Hans: Clinical Aspects of Mesencephalic Deafness, Monatschr. 
f. Ohrenh. 69:1049-1061 (Sept.) 1935. 





EAGLETON—INTRADURAL CONDITIONS 733 


dilatation of the internal auditory meatus and marked atrophy of the 
nerve terminals in the internal ear. In a later study *** he examined 
2 other tumors of the acoustic nerve and subjected the temporal bone 
to microscopic study. Histologically, the present cases differ markedly 
from those of the previous report, as neither atrophy of the nerve 
terminals nor dilatation of the meatus was present. It would thus appear 
that these findings are not essential features of neuroma of the eighth 
nerve. 
TUMOR OF TEMPORAL LOBE 


Reviewing the records of 52 patients who had verified tumor of 
the temporal lobe, Rowe *** noted that auditory symptoms had been 
present-in half the cases. These took the form of auditory hallucinations 
(2 per cent), deafness (17 per cent) and tinnitus (27 per cent). 

Auditory disturbances may be conveniently divided into two groups 
—subjective and objective. 

Of the 9 patients with objective partial deafness, the condition was 
bilateral in only 3. In 1 patient the deaf ear was ipsilateral with the 
lesions, and in 5 it was contralateral. Rowe interpreted these auditory 
changes as due to damage to the auditory cortex, feeling that deafness 
from damage to the eighth nerve must be rare with tumor of the 
temporal lobe. 

Only 1 patient complained of hearing voices at times, a somewhat 
lower percentage than that reported by Courville,2°° who found auditory 
hallucinations in 4 of 99 patients. It seems probable that these symptoms 
are the result of irritation rather than of destruction of the auditory 
cortex, although the possibility of an effect produced by increased 
intracranial pressure must be considered. In most cases the tinnitus 
was not localized as to side; 3 times it occurred contralaterally and 
once ipsilaterally. Three patients complained of partial deafness, while 
no impairment could be determined by examination. It is possible 
that in these cases the hearing of simple stimuli (watch) was normal 
but that damage to the auditopsychic area led to impaired understanding 
of more complex auditory patterns. 

Knapp placed little emphasis on auditory changes. In his second 
paper he did point out that occasionally auditory hallucinations may 


occur. Spiller in 1908 reported a case in which bilateral diminution 
of hearing occurred. Kennedy noted contralateral impairment in 2 of 
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his 9 cases; neither gave any evidence of peripheral auditory disease, 
but he concluded that in most cases of gradual destruction of one 
temporal lobe auditory compensation by the opposite center occurs. In 
Kolodny’s 38 cases progressive deafness occurred 3 times, once as the 
initial symptom. In 2 patients the defect was ipsilateral. A fourth 
patient, whose epileptic attacks were preceded by auditory aura, showed 
no objective changes. Marburg *°' concluded that there are no character- 
istic disturbances of hearing associated with tumor of the temporal lobe 
and that bilateral lesions lead to complete deafness and unilateral tumors 
result chiefly in contralateral impairment of hearing. In cases of homo- 
lateral diminution the possibilities of increased intracranial pressure or 
damage to the medulla or the eigl th nerve as etiologic factors must be 
carefully considered. 

In one of Dandy’s cases in which hemispherectomy was done, studied 
by Bunch, hearing was apparentty cared for by the opposite cortex, 
being found normal four months after operation. 

Ruttin, on the other hand, has suggested two characteristics of 
central deafness: (1) moderate bilateral diminution of hearing and 
(2) disproportion between the distance over which voice sounds and 
that over which spoken words can be recognized. As it is generally 
accepted that most of the auditory fibers pass from the ear to the 


opposite cerebral cortex (though some are connected with the ipsilateral 


cortical center), one might expect, as occurred in Lawson’s patient, 
that central deafness would be*laiyely contralateral, whereas changes 
due to a lesion damaging the eighth nerve would be ipsilateral. 

Among the cases of this series ir which there were auditory symp- 
toms, 5 were found in which the tumor did not appear to involve the 
auditory cortex directly. In all these the lesion was below the lobe, 
but in only 1 instance could it conceivably have extended sufficiently 
far caudally to impinge on the acoustic nerve. There was no constant 
relation between the location of the tumor and the laterality of the 
loss of hearing. 

Disturbances of Taste and Smell—Disturbances of taste and smell 
were not prominent in this series. Hallucinations of taste or smell, i. e., 
uncinate attacks, which are the most valuable symptoms of this type 
from a diagnostic standpoint, were fcund in only 6 patients, or 11 per 
cent. These hallucinations were usual'y of a disagreeable nature—gases, 
food burning and a “bad taste.” 


One patient complained of bilateral tinnitus, headache, vomiting and attacks of 
blindness. Vision in the left eye was tubular. There was nasal hemianopia in the 
251. Marburg, O.: Die Tumoren der Schlaffenlappen, in Alexander, A., and 
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right visual field. Choked disk was noted on both sides. The sense of smell was 
definitely lost on the right side. 

An astrocytoma was found in the right temporal lobe and was removed. 

Except for headaches and occasional attacks of vertigo, the patient showed no 
signs of an intracranial disorder when ree»4mined eight years after the operation. 

In another case, the patient had ringing in the right ear, headaches and impaired 
vision for about a year. She showed nystagmus on lateral deviation of the head, 
choked disk and hypalgesia in the area of the right fifth cranial nerve. A fibro- 
blastoma was found attached to the dura under the right temporal lobe. Seven 
years later she was still in good condition, except for spasms of the left foot. 


INTRACRANIAL TUMOR SPRINGING FROM TEMPORAL BONE 
The existence of hemangioblastoma of the central nervous system 
with retinal angioma associated with similar lesions in other parts of 
the body constitutes the syndrome of Lindau’s disease. Jefferson and 
Whitehead *°? reported a case which: is unique in that the growth was 


a papilliferous cystoma of the petrous bone. 


A patient 23 years old had facial palsy 6n the right side and deafness in the 
right ear, with a tendency to fall or stagger to the right. A diagnosis of acoustic 
neuroma was made. Autopsy revealed a tumor of the right petrous bone, com- 
pressing but not invading the cerebellum. The tumor of the petrous bone 
occupied most of the middle ear but did not invade the ear drum or the walls 
of the tympanic cavity. It consisted of closely packed cysts filled with hyaline 
material and was described as a papilliferous cystoma. A hypernephroma on the 
right side and cysts in the epididymis and pancreas were also present. The renal 
tumor was histologically so different that * apnears unlikely that it was related to 
the petrosal neoplasm. The latter was growing and invading bone where the 
hypernephroma appeared static and inactive. 

The authors expressed the belief that the lesions were the result 
of an error in development cognate with that which underlies the lesions 
correlated by Lindau. 

In some respects the tumor of the petrous bone in this case suggested 
a thyroid or parathyroid origin, though no neoplastic involvement of 
these organs could be found. However, there is a close developmental 
relation between the thyroid and the middle ear, and it is possible that 
the petrosal growth originated from an embryonal rest. Another pos- 
sibility is that it might have risen from the anlage of the choroidal 
system derived from the neural crest. 

252. Jefferson, Geoffrey, and Whitehdad, Raymond: Papilliferous Cystoma of 
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UNUSUAL FOREIGN BODY IN THE NOSE 


JOHN J. WOLFE, M.D. 


PHILADELPHIA 


J. C., a 23 year old Negro, was first seen in the outpatient clinic on April 
25, 1937, complaining of pain in the left side of the face, nasal obstruction, foul 
odor and discharge from the nose. He complained also of a chronic cough, which 
was brought about by irritation from the postnasal discharge. The symptoms had 














Fig. 1—A, roentgenogram taken with the mouth open. blade points 
posteriorly. B, the knife blade in the floor of the nose. 








Fig. 2—The knife blade, actual size. 


been more or less continuous since 1928 but had become worse in recent months. 
He was first seen in 1928 in the accident room of a general hospital, for suture of 
a stab wound of the nose acquired in a fight. He dated his symptoms from that 
time. He stated that he had since been treated for nasal trouble in several clinics. 

Local examination showed a transverse depressed scar across the nose below 
the distal end of the nasal bones. The nasal septum was deflected to the left. 
The mucosa about the floor of the nose and the middle turbinal was much 
thickened and congested, and pus was seen beneath the middle turbinal. A few 
small specks of substance resembling coal were found in the floor of the nose. The 
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WOLIE--FOREIGN BODY IN NOSE 


condition was diagnosed as maxillary sinusitis. The antrum was punctured and 
washed with a saline solution, giving a return flow of a mixture of pus and blood. 

Roentgen examination showed (fig. 1) an opaque foreign body lying in the 
floor of the left side of the nose. At operation (Dr. Harry Schenck), with lcecal 
anesthesia, an incision was made through the mucous membrane in the floor 
of the nose exposing the foreign body. The object was seized with a Kelly clamp, 
and with some force was dislodged from the bed. The bleeding was rather pro- 
fuse, requiring packing for its control. The foreign body (fig. 2) proved to be the 
blade of a pocket knife, presumably the one which caused a stab wound nine years 


previously. 


Comment.—This case is unique in that this large foreign body had 


been lying in the floor of the nose for nine years without producing 


more damage to the surrounding bony structures than it had. It is diff- 
cult to understand why it had not been exfoliated by tissue reaction. 





Clinical Notes 


A NEW AID TO PHYSICAL DIAGNOSIS IN DISEASE 
OF THE ANTRUM OF HIGHMORE 


W. Jervey Jr. M.D., Greenvitte, S. C. 


Anything which can be added to the methods of physical diagnosis without the 
expenditure of funds or an unreasonable amount of time and which promises to 
be of considerable value to the patient should be reported as soon as the discoverer 
is reasonably certain that he is not wasting either his own efforts or the energies 
of others. I have not seen in the literature or heard any mention of the phe- 
nomenon herein described. 

Many physicians have been chagrined by enccuntering, and all physicians have 
undoubtedly observed, a dark antrum which did not yield pus on irrigation. About 
two years ago I was struck by the fact that a patient with a dark antrum was 
relieved by irrigation although no pus was obtained. This happened twice, and 
the third time the antrum was transilluminated before and after irrigation. Much 
to my surprise, the antrum which had been dark before was transparent after 
irrigation. Thereafter treatment was directed toward an allergic condition, and 
there has been no recurrence. 

In the two years following this discovery many patients have been examined 
by transillumination before and after the use of a nasal spray consisting of 2 per 
cent cocaine, with 1 drachm (3.7 cc.) of a 1: 1,000 solution of epinephrine hydro- 
chloride to the ounce (29 cc.). No doubt ephedrine or other vasoconstrictors will 
do the same thing. Many dark antrums will become perfectly or relatively trans- 
parent within three minutes after the middle meatus has been sprayed with this 
solution. 

The physiologic explanation would seem to be that the intense vasoconstricting 
effect of this alterant applied at the natural opening of the antrum is manifested 
throughout the lining membrane with rapid reduction cf edema. 

It must be borne in mind that the appearance of the nasal mucosa need not 
suggest an allergic condition in order that clearing may occur. Many antrums 
will so clear when the redness of the mucosa points to the presence of infection, 
and in all such cases conservative measures have resulted in clinical cure. In two 
years no antrum which has behaved in this manner has had to be irrigated. The 
observation has cost many good fees but has saved much unnecessary meddling 


in the nose. 





Progress in Otolaryngology 


Summaries of the Bibliographic Material Available in the 
Field of Otolaryngology 


ADVANCES IN THE FIELD OF ALLERGY AS 
RELATED TO OTOLARYNGOLOGY DURING 
THE YEARS 1936 AND § 1937 


W. W. DUKE, M.D. 


KANSAS CITY, MO, 


In this review of the literature on allergy for 1936 and 1937 the aim 
has been to report the more important articles that bear a relationship 
to the field of otolaryngology. The material available becomes more 
voluminous as advancing years reveal the broader scope of the subject. 
Some of the contributions are of theoretical value only but play an 
important part in the development of an understanding of the allergic 
reaction. Other contributions may be repetitious but because of their 


importance are worthy of special emphasis. 


PATHOGENESIS OF ALLERGY 
Ratner,’ in a study of the role of heredity in the pathogenesis of 
allergy, compared the incidence of allergy in the families of 250 allergic 
children and 315 normal children. He found the familial incidence to 
be approximately the same. Observation showed that only rarely is there 
a so-called allergic family in which a large proportion of the members 
are allergic. There was no conformity with the simple mendelian laws 
of inheritance in the cases of allergy. He feels that the development 
of allergy in children is to a large extent due to chance and that the 
production of allergic syndromes is dependent on the amount of protein 
to which the person is exposed, the state of permeability of the mucous 
membrane, which ordinarily acts as a barrier, the ability of the body 
to rid itself of invading protein substances and the intervals at which 
such exposures occur. These facts appear to be conclusive, but one 
must accept with caution any discussion of heredity that is based on 
history alone. 
In contrast to this is Kunkel’s ? study of 62 members of an “allergic” 


family. They represented six generations residing in six different states. 


1. Ratner, Bret: Does Heredity Play a Role in the Pathogenesis of Allergy? 
J. Allergy 8:273, 1937. 

2. Kunkel, R. S.: Familial Allergy: A Report of Its Prevalence in a Family 
of Sixty-Two in Six Generations, Clifton M. Bull. 19:33, 1935. 
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No person who married into this group was known to be allergic. Com- 
plete histories of 53 members of the family were obtainable. Of this 
group, 7, or 13 per cent, had hay fever and 34, or 64 per cent, had 
asthma. The tendency was transmitted by both sexes, and only through 
affected persons. It is thought that this study tends to show that the 
hereditary factor in this group behaved as a dominant character. 

Haag * concludes from a study of a large number of allergic families 
that there is no evidence that allergic disease may be considered a psycho- 
neurosis or that mental conflict is of any major significance in the eti- 
ology. On the theory that hereditary predisposition is the basis of 
allergic disease, he answers that all positions in the family circle should 
show equal incidence of allergic disease unless external conditions favor 
its development. Since the first-born in all families and the youngest 
children in large families showed the greatest frequency of allergic 
disease, some special factor must be present. The explanation lies in 
the type of nutrition. First-born children receive special care and are 
frequently overfed. The same holds true of youngest children, especially 
when older brothers or sisters spoil them. This does not exclude other 
external factors, such as infectious disease or a diet deficient in calcium. 
Overfeeding in childhood is evidently of significance in producing aller- 
gic disease. 

Goltman * reports a most interesting case of a young woman suffer- 
ing from migraine who had her brain explored through an opening over 
the left frontal region of the skull. From the operative findings and 


the postoperative observations, certain conclusions concerriing the mecha- 


nism of migraine were drawn. With a typical attack, vasomotor spasm, 
as evidenced by blanching of the face and a depression in the region 
in the opening in the skull, was noted as the first stage. Secondary 
vascular dilatation followed, with resulting edema of the brain, which 
evidenced itself by a bulging in the region of the depression in the skull 
so that the area had the appearance of a tumor mass. There was a 
temporary hypersecretion of cerebrospinal fluid. With the termination 
of the attack, the swelling in the frontal region receded. 

In discussing the mechanism for bronchial stenosis in asthma, Wal- 
zer > mentions the small amount of evidence available in support of the 
theory of stimulation of the vagus nerve and _ bronchoconstriction. 
Edema of the mucous membrane is a more logical explanation for the 


3. Haag, F. E.: Allergy Studied in Brothers and Sisters, Klin. Wehnschr. 
15:923, 1936. 

4. Goltman, Alfred M.: The Mechanism of Migraine, J. Allergy 7:35], 
1936. 

5. Walzer, M.: The Mechanism of the Paroxysm in Bronchial Asthma, 
Journal-Lancet 56:117, 1936. 
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mechanism. The prompt relief arising from the inhalation of an epi- 
nephrine spray also argues for a local effect on the mucosa. That there 
may be a secondary bronchial spasm is not denied, but the chief and 
primary mechanism is probably edema of the mucous membrane. 

Dharmendra,*® of India, cites clinical evidence indicating an effect on 
the vagus nerve in some instances. He found a greater response to the 
injection of %» grain (0.0032 Gm.) of pilocarpine nitrate (salivation, 
warmth, sweating and rhinitis) in asthmatic than in normal persons. 
Those who were sensitive to pilocarpine received satisfactory relief from 
the asthma by an injection of 459 grain (0.0004 Gm.) of atropine. In 
those who were not sensitive to pilocarpine, epinephrine relieved asthma 
while atropine did not. Pasteur Vallery-Radot * showed by treating the 
blood vessels of rabbits with roentgen rays before and after inducing 
anaphylactic shock that a marked constriction of the femoral vessels 
accompanies the shock. The vessels were made visible through the intra- 
venous injection of radiopaque substances. 


CAUSES OF ALLERGY 
Foods.—Baldwin and Benedict * conducted an experiment in an 
attempt to show that in cases in which related foods have caused clinical 
sensitivity, confirmed by cutaneous testing and passive transfer, the 


presence of mutual excitants in these foods may be demonstrated. It 


has been previously shown by many workers, particularly in cases of 
sensitivity to inhalants, that common antigens may be demonstrated. In 
the present experiment persons were tested who were found sensitive 
to several related foods. Passive transfers of a mixture of the atopen 
and serum containing reagins for the atopen in question were made on 
normal recipients who had previously been tested and found to react 
negatively to the atopens used in the experiment. Sites were then tested 
from forty-eight to seventy-two hours later. Neutralization of the ato- 
pen was done in vivo, and tests were conducted until the site failed to 
react. The site was then tested with other atopens of the related group. 
The abolishment of reactivity of the site by one of the related group 
always abolished sensitivity to the other members of the group. To 
control specific reactions a nonrelated atopen consisting of ragweed, in 
the case of patients sensitive to this, was injected into the site showing 


6. Dharmendra: Response to Pilocarpine in Cases of Asthma, Indian M. 
Gaz. 71:204, 1936. 

7. Vallery-Radot, Pasteur; Ledoux-Lebard; Hamburger, J.: Hugo, A.. and 
Calderon, G.: Arteriography During Anaphylactic Shock in a Rabbit. Presse 
méd. 43:105, 1935. 

8. Baldwin, Horace S., and Benedict, Mabel I.: Mutual Absorption Tests 
with Related Foods, J. Allergy 8:120, 1937. 
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neutralization. The addition of the ragweed to the nonreacting mixture 
always produced a reaction. This emphasizes the fact that in botanically 
related foods there are apparently related components. 

That allergy may be the basis for certain diseases of unknown origin 


’ 


is suggested by Squier and Madison,® who report several cases of essen- 
tial thrombocytopenic purpura in which elimination of specific foods was 
followed by marked clinical improvement and the return of a normal 
blood picture. Cases of thrombocytopenic purpura resulting from sen- 
sitivity to drugs have previously been reported. In 2 of the cases tem- 
porary depression of the thrombocytes was observed thirty minutes after 
ingestion of the foods to which the patient was apparently sensitive. 
This depression of the thrombocyte count occurred coincident with the 
maximum depression of the leukocyte count and the rise of the propor- 
tion of eosinophils and was not observed after the ingestion of foods 
which caused normal digestive leukocytosis. It is an established fact 
that allergic reactions to foods may be responsible for alterations in 
capillary permeability, and it is thought that a similar allergic response 
to foods may depress the thrombocyte level in certain cases sufficiently 
to produce typical essential thrombocytopenic purpura. One must keep 
in mind, however, that this disease is characterized by periods of remis- 
sion and of improvement and that only in the study of a large group of 
cases could food allergy be considered an etiologic agent. 

A case of essential hypertension in a man who was at the same time 
allergic to a number of foods was reported by Vaughan and Sullivan.*® 
It was found that pressor responses were exhibited after the ingestion 


of foods to which the person was allergic and allergic dietary restric- 


tions resulted in the disappearance of the hypertensive pressure peaks. 
Two other persons in a series of 24 with food allergy responded to the 
ingestion of foods to which they were known to be reactive with an 
increase of systolic and diastolic pressure. 

Gay "' reported at the meeting of the Association for the Study of 
Allergy concerning 3 cases in which there had been constant fever over 
long periods which had persisted after adequate treatment for organic 
lesions which were presumed to be present. All 3 patients had typical 
allergic histories, which had been ignored. After dietary restrictions 
were imposed, fever as well as other allergic symptoms disappeared. 
Experimental feeding of suspected allergenic foods would reproduce the 
fever. 

9. Squier, T. L., and Madison, Frederick W.: Thrombocytopenic Purpura 
Due to Food Allergy, J. Allergy 8:143, 1937. 

10. Vaughan, W. T., and Sullivan, C. J.: On the Possibility of an Allergic 
Factor in Essential Hypertension, J. Allergy 8:573, 1937. 

11. Gay, L. P.: Food Allergy as a Factor in Habitual Hyperthermia, J. 
Allergy 8:412, 1937. 
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Bernstein and Ginsberg ** report a case of chronic asthma in which 
nonspecific protein was given hypodermically in the form of defatted 
milk. After several injections and with the giving of 0.4 cc. the patient 
promptly went into a state of shock with asthma. It would thus seem 
advisable in the use of nonspecific protein therapy for allergic persons 
to be cautious, particularly when the material used is related to proteins 
to which the patient is likely to be exposed. 

Grant ** reports a case of hay fever and asthma resulting from sen- 
sitivity to corn-cockle. This is a flat, black, roughly triangular, rounded 
seed that occurs in threshed wheat and is used commercially, particu- 
larly in cracked wheat bread. It is also used in the dark flours and is 
present in some grains used as animal feeds. In the case reported the 
patient worked in a grain elevator, where inhalation of the powdered 
seed of corn-cockle was the etiologic factor for both the rhinitis and 
the asthma. 

Blumstein ** presents 19 patients found cutaneously sensitive to buck- 
wheat. The symptoms included asthma and allergic coryza. This is 
particularly interesting because buckwheat is not a true cereal, since it 
does not belong to the Gramineae, or grain family. Its products have 
long been used for both human and animal consumption and considered 
excellent foods. It is found in many prepared pancake flours. Success 
is also reported in 1 case in which hyposensitization was attempted. It 
should be remembered that buckwheat is a powerful atopen and should 
be used with caution. 

Pollen.—Caulfeild, Brown and Waters ** report an extensive study 
directed toward determining whether there is one or several factors in 
ragweed that may affect different patients. They prove definitely not 
only that there is more than one substance in ragweed pollen which 
sensitizes but that there is more than one reagin in a patient’s blood with 
which these active substances could unite. They also found that the 
degree of sensitiveness to the different factors in pollen varies in differ- 
ent persons. 

16 


Bacteria.—Dorst and Hopphan ** maintain that bacterial allergy as 


a cause of asthma has been much neglected. They state that the preva- 


12. Bernstein, C., Jr., and Ginsberg, J. E.: Sensitization to Milk as a Result 
of Its Use in Nonspecific Foreign Protein Therapy, J. A. M. A. 108:193 (Jan. 
16) 1937. 

13. Grant, Lucile R.: A Brief Study of Corn Cockle as an Allergen, J. 
Allergy 8:506, 1937. 

14. Blumstein, G. I.: Buckwheat Sensitivity, J. Allergy 7:74, 1935. 

15. Caulfeild, A. H. W.; Brown, M. H., and Waters, E. T.: Experiments to 
Determine Whether the Allergically Active Substance in Ragweed Pollen Extract 
Is a Single Entity or Multiple, J. Allergy 7:1, 1935. 

16. Dorst, S. E., and Hopphan, Ethel L.: Bacterial Asthma, Ohio State M. 
J. 32:1065, 1936. 
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lent failure to recognize bacterial allergy is due to the following factors: 
(1) inability to prove bacteria as a cause by separation of the person 
from the allergen, as may be done in extrinsic asthma, (2) failure to 
obtain the usual type of immediate cutaneous reaction and (3) failure 
in treatment with the usual type of vaccine. They use an autogenous 
vaccine made from the sputum and material from the nose, tonsils and 
sinuses. Of 60 patients with chronic bacterial asthma who were not 
allergic to extraneous substances, 30 had been well for over two years 
at the time of writing, 22 were improved and 10 were unimproved. 

Vallery-Radot ** made a study of the role of microbic organisms 
in asthma. In general, he feels that vaccinotherapy can be used only in 
cases of asthma associated with symptoms of bronchitis. In these it 
has a favorable effect on the bronchitis. He advises intradermal admin- 
istration of the vaccine over a prolonged period. He feels that it is not 
necessary to use autogenous vaccine and has used a stock vaccine in 
which the predominating organisms are hemolytic streptococci and 
Streptococcus viridans. His study does not support the theory of bac- 
terial sensitization as a cause of bronchial asthma. 


House Dust—Cohen, Nelson, Tell and Reinarz ** made an important 
contribution to the study of house dust through taking old cotton linters 
which were proved allergenic to a certain person and aging it under asep- 
tic conditions. The cotton was first sterlized in an autoclave and then 
sealed in jars. Extracts made from the original material before aging 
produced negative reactions in dust-sensitive persons, but extracts made 
from linters aged for a number of months produced strongly positive 
reactions in a large proportion of dust-sensitive patients and could be 
shown to be identical with the house dust atopen through passive trans- 
fer and desensitization tests. They concluded that old crude cotton, used 
so much in upholstery, is a potent cause of dust asthma, and splendid 
results were obtained in therapy with this extract. 

Pratt,’® in a study made on 71 children suffering from perennial 
asthma, found that 79 per cent were cutaneously sensitive to house dust 
and had reagins to this atopen in their serum. The frequency and 


severity of this sensitivity, as evidenced by the magnitude of the reaction 
to the cutaneous test and the passive transfer reaction, increase with 


the advance in years of childhood. 

17. Vallery-Radot, Pasteur; Blamoutier, P., and Nitti, F.: The Role of 
Microbic Organisms in Asthma: Indications for Vaccinotherapy, Presse méd. 
44:449, 1936. 

18. Cohen, Milton B.; Nelson, T., and Reinarz, B. H.: Observations on the 
Nature of the House Dust Allergen, J. Allergy 6:617, 1935. 

19. Pratt, Henry N.: House Dust Hypersensitivity in Perennial Asthma of 
Childhood, if Allergy 8:60, 1936. 
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Molds.—An intensive study of human hypersensitiveness to fungi 
and a review of the literature on this subject were made by Brown.*° 
The methods of diagnosing and treating hypersensitiveness to molds 
and yeasts are essentially the same as those used for other types of 
allergenic substances. Sensitization to fungi must take its place along 
with sensitization to pollen, animal epidermal substances, foods and 
bacteria in the causation of bronchial asthma, eczema, perennial hay 
fever and other related allergic conditions. 

Many authors, including Feinberg ** and Bernton and Thom,** empha- 
size the importance of molds as allergic excitants. The latter stress the 
importance of Cladosporium as a factor in the production of the allergic 
state in man. Feinberg concludes that mold allergy is not a rarity but 
a common entity. His figures show a decided tendency to seasonal aggra- 
vation among the mold-sensitive patients in the Chicago area. 

Wagner and Rackemann ** emphasize the clinical importance of 
kapok in allergy. It is a vegetable fiber which is found in the large seed 
pods of a tree which grows in the East Indies. It is used as an inexpen- 
sive filling for mattresses and pillows and for stuffing furniture. It 
is widely used, and, contrary to the common belief, in place of being less 
harmful than feathers, it is probably much more harmful. When the 
kapok is new, it often seems satisfactory at first, but the difficulty is 
that after the material has been used for a short time the fibers become 
dry and brittle and break down into fine dust, which easily escapes 
through the outer covering of the pillow, mattress or upholstery. 

These observers noted large areas of cutaneous reaction to an extract 
of old kapok in 9 of 10 patients with asthma. Only a few of these 
patients were found to have reagins transferable by the Prausnitz- 
Kistner technic. 

These same authors ** made a study of the fungi found in pillows, 
mattresses and furniture. They found a variety of fungi in the various 


samples examined, but no mold or combination of molds was constantly 
found as characteristic of all articles of a certain kind. On the average, 
kapok seemed to harbor more molds than other kinds of furniture 


stuffing. 


20. Brown, Grafton Tyler: Hypersensitiveness to Fungi, J. Allergy 7:455, 
1936. 

21. Feinberg, S. M.: Asthma and Allergic Rhinitis from Molds, Journal- 
Lancet 57:67, 1937. 

22. Bernton, Harry S., and Thom, Charles: The Role of Cladosporium, a 
Common Mold, in Allergy, J. Allergy 8:363, 1937. 

23. Wagner, H. C., and Rackemann, F. M.: Kapok, J. Allergy 7:224, 1935. 

24. Wagner, H. C., and Rackemann, F. M.: Fungi Found in Pillows, Mat- 
tresses and Furniture, J. Allergy 7:234, 1935. 
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Wittich and Stakman *° report a case of respiratory allergy due to 
inhalation of wheat and corn smut. In this case the cutaneous reactions 
to the grains were negative but the reactions to the grain smuts were 
strongly positive. Clinical asthma was produced only on exposure to 
dust containing large amounts of smut. The patient responded to desen- 
sitization. Although previous reports have been made concerning respi- 

_ratory allergy due to molds, this is apparently the first case of definite 
respiratory symptoms in which smuts were the prime factor, in which 
they were found present in the sputum of the patient and in which a 
predominating sensitivity to their extracts was shown. 

Leopold ** describes a case of sensitivity to Aspergillus oryzae. The 
patient was a druggist who noted the onset of violent asthmatic attacks 
on several occasions when he had compounded a prescription containing 
powdered Taka-Diastase. A scratch test with the commercial Taka- 
Diastase produced a strongly positive reaction. This product is prepared 
from Aspergillus oryzae, which has the property of yielding a highly 
potent diastatic ferment during its growth. The purified and extracted 
diastase is sold under the trade name Taka-Diastase. 

Miscellaneous.—Kleinman ** found a positive reaction to chicle in 
2 cases of vasomotor rhinitis caused by chewing gum. Normal persons 
gave negative reactions. 

3ennett ** reports the case of a 10 year old girl who had asthma 
for six years caused by the eating of paper, a habit which she had formed 
in infancy. Tests with extracts from paper gave positive reactions, and 
the breaking of this habit relieved her asthma. 

The cause of the asthmatic attacks of a 30 year old woman was 
traced by Biederman ** to the fumes of lighted matches. He found that 
only the fumes of the phosphorus compounds produced the symptoms. 
He believes that there are many such cases and thinks that match fumes 
may be a common cause of asthma. 

Haworth and MacDonald,*° noting the prevalence of asthma among 
cotton workers, attempted to isolate the etiologic factor. Tests of the 
cotton dust showed an appreciable amount of histamine. They suggest 


25. Wittich, F. W., and Stakman, E. C.: Case of Respiratory Allergy Due to 
Inhalation of Grain Smuts, J. Allergy 8:189, 1937. 

26. Leopold, S. S.: Sensitivity to Taka-Diastase (Aspergillus Oryzae), J. 
Allergy 7:594, 1936. 

27. Kleinman, A. I.: Allergy to Chicle, J. A. M. A. 104:455 (Feb. 9) 1935. 

28. Bennett, T.: Bronchial Asthma Due to Paper Sensitivity, New England 

Med. 213:121 (July 18) 1935. 

29. Biederman, J.: A Newly Discovered Cause of Asthma, Ohio State M. J. 

:236, 1936. 

30. Haworth, E., and MacDonald, A. D.: On Histamine in Cotton Dust and 
in the Blood of Cotton Workers, J. Hyg. 37:234, 1937. 
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that this may be at least an important eontributing factor along with the 
specific protein in the production of asthma in workers in this industry. 


Drugs.—It has been previously emphasized in these reviews that 
allergy to acetylsalicylic acid not only is dangerous and severe but is 
common among asthmatic patients. Prickman and Buchstein ** reported 
62 cases of hypersensitivity to acetylsalicylic acid. All the commonly 
accepted major allergic syndromes except eczema were encountered as 
manifestations of hypersensitivity, with the mucous membrane of the 
respiratory tract by far the most commonly reacting tissue. The speed 
of reaction varied from ten minutes to two hours after ingestion. 
Asthma is the most serious form, the reaction in all fatal cases having 
been of this type. 

Francis, Ghent and Bullen ** report another case of death following 
a small dose of acetylsalicylic acid. 

A case of asthma resulting from the use of dinitrophenol is reported 
by Noun.** Elimination of the drug stopped the attacks. Oral ingestion 
or intradermal injection caused a relapse. Cutaneous tests produced 
positive results, and reagins were demonstrable on passive transfer. 


PHYSICAL ALLERGY 


Kobacker and Parkhurst ** observed physical allergy caused by cold 
in 3 sisters immediately after measles. Cubes of ice placed on the skin 


induced wheals there for a few minutes. Pressure of the skin against 
a cold bottle would cause local urticaria. Each patient showed marked 
eosinophilia during the reaction. The strange thing about these cases is 
that in each the illness subsided after several months and disappeared 
after a year. 

Horton * reports concerning 22 patients who were observed at the 
Mayo Clinic during the past ten years and found to have a hypersen- 
sitivity to cold. Abnormal local and systemic reactions followed exposure 
to cold. These reactions are similar to those produced by the injec- 
tion of histamine or a histamine-like substance. Reactions were elicited 
by immersion of the affected part in water at 8 C. (46.4 F.) for six 
minutes. There was pallor followed by redness, swelling and increased 


31. Prickman, Louis E., and Buchstein, Harold F.: Hypersensitivity to 
Acetylsalicylic Acid (Aspirin), J. A. M. A. 108:445 (Feb. 6) 1937. 

32. Francis, Nathan; Ghent, Oliver T., and Bullen, Stearns S.: Death from 
Ten Grains of Aspirin, J. Allergy 6:504, 1935. 

33. Noun, M. H.: Asthma from Dinitrophenol Sensitization, J. Iowa M. 
Soc. 25:610, 1935. 

34. Kobacker, J. L., and Parkhurst, J. J.: Cold Urticaria Following Measles 
in Three Sisters, J. A. M. A. 105:662 (Aug. 31) 1935. 

35. Horton, B. T.; Brown, G. E., and Roth, G. E.: Hypersensitiveness to 
Cold, J. A. M. A. 107:1263 (Oct. 17) 1936. 
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local temperature. On removal of the part from the cold environment, 
after a latent period of from three to six minutes, a characteristic sys- 
temic reaction developed, consisting of flushing of the face, a sharp fall 
in blood pressure, a rise in the pulse rate, a tendency to or actual devel- 
opment of syncope and transitory recovery in from ten to fifteen min- 
utes. Application of a tourniquet proximal to the exposed part would 
prevent the occurrence of a systemic reaction until the tourniquet was 
released. Of the 22 subjects, 9 had syncope while swimming and 4 had 
to be rescued from the water. Desensitization was accomplished by 
immersion of the hand in water at 10 C. for one to two minutes twice 
a day for three or four weeks or by the subcutaneous injection of 0.1 
mg. or less of histamine twice daily for two or three weeks. Sensitivity 
to physical agents was reported by me * as far back as 1923. At that 
time and in subsequent papers | reported allergic reactions to many other 
agents, such as light, heat, cold, freezing, burns, mechanical irritation 
and physical or mental exertion. 


DIAGNOSTIC METHODS 


Blumstein ** describes a nasal test with dry pollen that finds its chief 
value for those patients who give positive histories and multiple positive 
cutaneous reactions to pollens that are prevalent at or about the same 
time and when it is difficult to correlate the clinical history with the 
results of cutaneous tests. By this test one should be able to establish 
the etiologic importance of the pollens which give positive cutaneous 
reactions. The test consists of the inhalation by the patient of dry 
pollen from the blunt end of a tooth pick. A positive reaction is depen- 
dent on the production of symptoms similar to those from which the 
patient suffers. This is reported to be a safe procedure, but it is ques- 
tionable whether or not in a large series of cases the precipitation of 
rather drastic reactions will result. A great deal is detracted from its 
value in that there is no regulation of the amount of pollen introduced. 

Pichler ** found that through making an extract of carcinomatous 
material he could get positive reactions in a great majority of carcinom- 


atous patients, with negative reactions in normal control patients. 


36. Duke, W. W.: Urticaria Caused by Light, J. A. M. A. 80:1835 (June 
23) 1923: Urticaria Caused Specifically by Action of Physical Agents: (Light, 
Cold, Heat, Freezing, Burns, Mechanical Irritation, and Physical and Mental 
Exertion), ibid. 83:3 (July 5) 1924; Allergy, Asthma, Hay Fever, Urticaria and 
Allied Manifestations of Reaction, St. Louis, C. V. Mosby Company, 1925. 

37. Blumstein, George I.: The Dry Pollen Nasal Test: Its Technic, Inter- 
pretation, and Indication, J. Allergy 8:321, 1937. 

38. Pichler, K.: Intracutaneous Reaction to Carcinoma, Klin. Wehnschr. 13: 
451, 1934. 
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A great deal of interest is being taken in a paper published by 
Vaughan * on the finding of leukopenia following the ingestion of foods 
to which a patient is clinically sensitive. Normally, the leukocyte count 
is inclined to rise after the ingestion of a meal. According to Vaughan, 
if counts are made at intervals of one-half hour for four hours, a drop 
of one or two thousand or a little more is found in patients who ingest 
food which causes asthma, eczema or other manifestations of allergy. 
This finding has been confirmed by other observers and seems to be 
definite. Vaughan and others believe that it can be used to advantage 
in the study of allergic patients, and through this agency damaging 
allergens can frequently be discovered. It is interesting to relate that 
| have found this same reaction following reactions to heat, cold, light 
and effort. The reaction appears within a few moments and is usually 
much more marked than reactions to a food. Frequently the white cell 
count is cut in half, with a marked rise in the proportion of eosinophils, 
often to 20 per cent. 

TREATMENT 


A rather interesting study was done by Feinberg and Bernstein *° 
in an attempt to clear up the problem of the degree and rapidity of the 
absorption of antigens. In this study, which was unfortunately made 
under adverse experimental conditions, in that the subjects used were 
patients under various forms of therapy and suffering from various 


diseases, certain observations of clinical importance were made. The 
tests consisted of sensitizing areas of skin with serial dilutions of serum 
containing ragweed reagins and then injecting a standard amount of 
ragweed pollen extract at a site remote from the sensitized areas. The 
time of appearance of the reaction in the various sensitized areas, the 
degree of the final reaction at each site and the dilution at which reaction 
took place were noted. Comparisons were made, different extracting 
fluids and various routes of administration being used. In addition, the 
effect of ephedrine and epinephrine administered with the pollen solu- 
tions was observed. From this experiment it is concluded that glyceri- 
nated extracts are not more slowly absorbed than aqueous extracts. It 
was also shown, as previously demonstrated by other observers, that 
the intracutaneous administration results in a more rapid absorption 
than does the subcutaneous administration. The use of epinephrine has 
a marked effect in delaying the onset of absorption and also diminishes 
the concentration of antigen in the blood. Ephedrine administered orally 
produces a slight delay in absorption but otherwise has no effect. 


39. Vaughan, Warren T.: Food Idiosyncrasy as a Factor in the Digestive 
Leukocyte Response, J. Allergy 6:421, 1935. 
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Degree of Absorption of Antigens, J. Allergy 8:523, 1937. 
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Frequently the allergist is faced with the problem of testing patients 
who because of the severity of their symptoms are under active therapy 
with epinephrine. The question naturally arises concerning the effects 
on cutaneous reactions of the drugs used in the symptoniatic treatment 
of allergic manifestations. It has been advised to withhold epinephrine 
and ephedrine for twenty-four hours before diagnostic cutaneous testing. 

Recently, Tuft and Brodsky ** showed that epinephrine and the 
drugs containing it depress the cutaneous response for not longer than 
one hour and that weakly positive reactions can be made doubtful or 
negative. Swineford and Grove ** confirmed these findings and from 
their evidence indicate that it is not necessary to postpone cutaneous 
tests longer than one hour after a single therapeutic dose of epinephrine 
of as much as 1 cc. 

Kern, Crump and Cope ** have written on a subject which is impor- 
tant for physicians who immunize against diphtheria. It is well known 
that toxin-antitoxin mixtures highly sensitize a certain number of 
patients to horse serum so that future injections of serum, especially 
tetanus antitoxin, give severe reactions. Physicians are drifting toward 
the use of toxoid instead of toxin-antitoxin on this account. The authors 
found that a single intracutaneous injection of alum-precipitated toxoid 
is as successful in producing active immunity as a subcutaneous injection 
ten times as large. Furthermore, they found the intracutaneous immu- 


nization less likely to produce unfavorable reactions. They believe that 
the intracutaneous method is the method of choice. 


Cooke, Barnard, Hebald and Stull ** report the effect of blood trans- 
fusion on hay fever, the donors being persons who were well treated 
for pollen hay fever. Of 20 persons given transfusions at the beginning 
of the season, 16 showed satisfactory relief. Subcutaneous injection of 
the serum from donors assumed to be immune also gave improvement 
to 60 per cent of 96 patients. These results, the writers state, indicate 
the presence of a passively transferable immune body in the blood of 
treated patients. Eight patients studied in detail before and after the 
treatment with immune serum showed sensitizing antibodies after treat- 
ment the same as they did before treatment, and the concentration of 
antibodies was slightly reduced by treatment. By passive transfer with 
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mixtures of serum and ragweed it was shown that pollen extract does 
not desensitize the sensitive serum of treated patients as it does the 
serum of untreated patients. In other words, in the serum of treated 
patients there appears to be an immune body that blocks the antigen 
from the antibody in the cell. This immune substance in patients desen- 
sitized to dwarf ragweed is specific for dwarf ragweed but not for tall 
ragweed or for other plant allergens. 

Maytum and Leddy ** report the results of roentgen treatment in 23 
cases of severe asthma. Their results showed satisfactory relief in 21.8 
per cent, moderate relief in 35 per cent and failure in 43.5 per cent. 

Black ** found that propadrin hydrochloride (phenylpropanolamine 
hydrochloride), which is an analog of ephedrine, is capable of giving 
relief from hay fever, asthma and urticaria, similar to that given by 
ephedrine. The doses used were from 24 to 48 mg. 

Clerf ** believes that bronchoscopy has definitely proved its value in 
the treatment of asthma and related clinical conditions. He advises that 
bronchoscopy be given a trial in the treatment of patients with bronchial 
asthma which does not respond to the usual methods. Best results were 
obtained in patients with tracheobronchitis, excessive secretions or 
bronchial obstruction. 


Anderson ** reports on 260 patients with bronchial asthma treated 
with intratracheal injections of iodized oil. Of the 200 persons with 


uncomplicated asthma, 180 were completely relieved for from one to 
eight years. The average time under treatment was ten months. 


Criep and Green *® report the study of cleaning of the air in the 
treatment of hay fever through the use of a new type of air cleaner. 
The effectiveness of this cleaner is based on passing the air between 
electrically charged plates. According to the writers’ statements, the 
cleaner is almost 100 per cent efficient, since all the small particles in 
the air are attracted to the charged plates and stay there. This type 
of cleaner not only has the advantage of effectiveness in result but is 
easily cleaned and does not require the renewal of filters, as do some 
other types of apparatus. 
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Some interesting observations were made by Parlato,*® emphasizing 
the important role that the control of humidity plays in influencing 
the asthmatic patient. He feels that a lack of sufficient moisture in the 
air results in a prolonging of asthmatic paroxysms. It is thought that 
an explanation for the increased amount of asthma noted during the 
winter months lies in the fact that the air in those places in which 
most persons live contains only about half the amount of moisture 
which is necessary for healthy comfortable living. In such an environ- 
ment, owing to the aridity of the air, moisture is drawn from the body. 
Assuming the mechanism of the asthmatic attack to be a protective 
reaction by the respiratory tract to any allergen, with resultant edema 
of the mucous membrane aud overactivity of the mucous glands, it can 
be seen how in an atmosphere of low humidity with an increased rate 
of breathing, as occurs in asthma, there is a considerably greater loss 
of moisture in the bronchial tubes. This results in a viscid and tenacious 
mucous secretion, which prolongs the symptoms of the attack. It would 
seem from this study that the ideal for the treatment of asthma is the 
modern trend toward home air conditioning. A room with a tempera- 
ture of 70 F., in which the relative humidity is maintained between 
40 and 55 per cent, seems to be the best environment for the asthmatic 
person. 

Dzsinich,** on the theory that anaphylactic shock and histamine shock 
are identical, treated 15 patients with bronchial asthma with small doses 
of histamine in an attempt at desensitization. He reports complete cure 
in 12 of the patients. The 3 remaining patients were refractory to 
treatment with histamine. Since histamine is not a new drug in the 
treatment of allergy and since the author reports the use of rather small 
doses, one is inclined to accept with caution this method of treatment. 

Wegierko ** treated 40 asthmatic patients with injections of insulin 
in 40 unit doses before breakfast or six or seven hours after a meal. 
The treatment was given preferably during the asthmatic attack. Sugar 
was administered as soon as the attack had disappeared. The insulin 
shock checked the attack of asthma, and usually after a number of 
such shocks the course of the disease was favorably modified. This 
would seem to be a rather drastic form of treatment. 


Gurevitch ** reports good results in the treatment of bronchial 


asthma by intramuscular injection of pure ether. 
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House and Gay ** and Alexander ** review the facts on ionization 
of the mucous membrane. It may be recalled that in a previous review, 
when ionization was at its height, I advised against undue enthusiasm 
concerning this form of treatment. That my conclusions were well 
warranted is proved by the clinical experience of House and Gay, 
who in observing results in 15 cases of allergy found the condition 
in 47 per cent to be unimproved and that in 33 per cent to be worse 
after ionization. In addition, great local discomfort accompanied the 
procedure. Alexander concludes that from a clinical standpoint ioniza- 
tion is an inferior form of treatment for hay fever, asthma and other 
allergic conditions, with the exception of certain cases of vasomotor 
rhinitis without established etiology. It is interesting that some authors 
report the onset of asthma for the first time following ionization in 
patients suffering from pollinosis. 

Barach ** advises the use of helium in the treatment of asthma and 
obstructive lesions in the larynx and trachea. A mixture of 80 per cent 


helium with 20 per cent oxygen is used. This mixture is one-third 
the weight of the same volume of air, and it is assumed that such a light 


mixture would be breathed with less effort in conditions in which diffi- 
culty in ventilating the lungs was present. Barach feels that the dyspnea 
of asthma is due neither to anoxemia nor to an excess of carbon dioxide 
but rather to interference with the rate of filling and emptying of the 
lungs. With the use of the helium-oxygen mixture in asthma, he noticed 
a decrease in pulmonary ventilation, a decrease in pulmonary pressure, 
relative and absolute diminution in the length of the expiration and an 
increased period of rest between respiratory cycles. The chief disad- 
vantage of this form of treatment lies in the expense. Not only is this 
gas costly, but because of its great diffusibility special apparatus must 
be used to prevent leaks and losses. In addition, such a mixture, unless 
carefully administered, is not without danger. 

Kahn ** reports on the treatment of 16 patients with status 
asthmaticus, in all of whom hypodermic doses of epinephrine of the 
usual size, often repeated, had proved totally inefficacious in relieving 
the bronchospasm. He advocates as therapeutic measures the intra- 
venous administration of epinephrine, and with failure by this method, 
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anesthesia with ether and olive oil administered rectally. With the 
use of these measures he found that further therapeutic procedures were 
seldom required. 

Graeser and Rowe * found that the inhalation of a 1: 100 solution 
of epinephrine hydrochloride, administered through the use of a nebu- 
lizer which they have devised, gave relief to many persons with severe 
intractable asthma. A 1 per cent solution of epinephrine hydrochloride 
would seem to be a rather potent substance. That it is of value in 
certain cases in aiding the expulsion of plugs of thick mucus is under- 
standable, but continuous use of this sort of treatment for the simple 
relief of bronchial spasm would probably lead to overdosage. The use 
of epinephrine at all times, administered by any method, should be 
kept down to a minimum that gives relief, and the drug should be 
administered gradually if the best effect is to be obtained. 

A series of cases is described by Fuchs * in which asthmatic crises 
were interrupted by the use of tribromethanol. This drug, which is 
called avertin, has been used in recent years as an anesthetic for rectal 
administration. The apparent results are comparable to those obtained 
by the rectal administration of ether and olive oil. 

Metz ® reports 8 cases of severe intractable bronchial asthma with 
treatment by means of the Kettering hypertherm. Several fever treat- 
ments were given at weekly intervals. As a result of the fever therapy 
he reports improvement in 7 of the 8 cases. 

Vistreich *' reports a series of 24 cases of hay fever in which com- 
plete relief was obtained in 75 per cent and partial relief in an additional 
20 per cent by the application of pure phenol intranasally. In addition, 
he found that the phenol treatment produced an actual decrease in the 
sensitivity of the nasal mucosa to pollen. This would naturally seem 


to be a rather drastic procedure, since the use of a strong escharotic, 


such as phenol, would necessarily be accompanied by much damage to 
the nasal mucous membrane. 

On the basis that the vegetative nervous system is probably in 
imbalance in asthmatic persons, adrenal preparations (both as epi- 
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nephrine and as adrenal cortex) were administered orally by Pottenger.* 
Since sodium chloride is known to enhance the activity of the adrenal 
glands, large doses of this drug were also given. Of 50 patients so 
treated, 28 were considerably relieved from their asthma. Of the 
patients reported on, only 2 received no benefit. 

Bernstein and Kirsner,®* in a study of oral pollen therapy, found 
that both clinically and experimentally, the peptic digestion of ragweed 
pollen, either whole or in extract form, does not destroy its activity. 
They found, however, that peptic digestion of the pollen removes a 
small portion of its active principle and that the residye, dried and 
powdered, produces only slightly less marked reactions. They were 
unable to detect in normal subjects the enteral absorption of the pollen. 
This may have been due either to the variability of enteral absorption 
or to inadequacy of dosage. They point out several serious disadvan- 
tages of oral pollen therapy, such as the necessity for the use of large 
quantities of pollen with the resultant expense, variability of intestinal 
absorption and inability to observe the local reaction as is possible in 
hypodermic therapy. The latter feature is of the greatest help in 
estimating the patient’s tolerance to antigen and in the regulation of 
treatment. 

Waldbott, Ascher and Giese ° 
lectomy on 433 allergic patients. Although the results of tonsillectomy 
were disappointing, the authors believe that tonsillectomy should be 


* report a follow-up study of tonsil- 


performed on patients having frequent infections. In others with 
allergic catarrh of the upper part of the respiratory tract, which may 
or may not involve the tonsils, they believe that tonsillar tissue is a 


definite asset to the system and should be preserved. 

In a study of reactions to animal dander made on a large series of 
patients Rynes * found that excellent results were obtained in the treat- 
ment of patients sensitive to dander. From his series he concludes 
that the therapeutic injection of aqueous extracts of dander is a feasible 
and satisfactory method of treating those for whom elimination of the 
animal is not possible. It is of interest to note that in only 24 per cent 
of the cases were the patients aware of the clinical importance of their 
sensitivity to dander. 


62. Pottenger, F. M., and Pottenger, R. T.: Treatment of Asthma with Special 
Reference to the Oral Use of Adrenal Hormones and Sodium Chloride, California 
& West. Med. 43:10, 1935. 

63. Bernstein, C., Jr., and Kirsner, J. B.: Oral Pollen Therapy: Experi- 
mental Considerations, J. Allergy 8:221, 1937. 

64. Waldbott, G.; Ascher, M. A., and Giese, F. W.: Results of Tonsillectomy 
in Allergic Patients, J. Michigan M. Soc. 35:369, 1936. 

65. Rynes, Samuel E.: A Critical Analysis cf Animal Dander Reactions, J. 
Allergy 8:470, 1937. 





ARCHIVES OF OTOLARYNGOLOGY 


Lennox and von Storch ®* report the use of ergotamine tartrate in 
120 patients with migraine. The initial trial resulted in abrupt and 
complete relief from the headache in 107 of these patients. Eighteen 
of 19 patients who used this drug for more than one year obtained 
relief on each of the repeated occasions on which it was administered. 
These authors point out that in some patients this form of treatment 
tends to cause the headaches to occur more frequently and also call 
attention to the appearance of unpleasant accompanying symptoms 
which may limit the use of the drug. The administration should be by 
subcutaneous injection, since ingestion is relatively ineffective. The 
mechanism by which relief is obtained is as yet unknown. 

Schultz and Gebhardt * published the results of recent work on 
chemoprophylaxis in experimental poliomyelitis. On the basis of their 
experiments and in the face of a rather increased amount of polio- 
myelitis throughout the country, particularly in the Middle West, the 
treatment which they outlined has been tried by many physicians. The 
method consists in the use of an intranasal spray of a 1 per cent solution 
of zine sulfate in physiologic solution of sodium chloride and with 
1 per cent pontocain (paranormobutylaminobenzol-dimethylaminoethanol 
hydrochloride) added. Although no statistical reports have been pub- 
lished concerning the use of this prophylactic measure in man, rather 


drastic results have been noted by many physicians from its use in 


allergic persons. That this measure may be of definite value in the 
prevention of poliomyelitis remains to be proved. In normal persons 
reactions characterized particularly by severe headache and anosmia 
have been noted. In allergic persons, particularly in those affected 
with hay fever or vasomotor rhinitis, a marked increase in symptoms 
has developed after the use of the spray. It would seem advisable to 
proceed cautiously in the use of this form of treatment when a definite 
allergic history is found. 


RESULTS OF TREATMENT 


Vander Veer and Clarke ° 
physicians but which will probably not be permanently settled for a 


write on a subject which is close to all 


number of years to come—the permanence of the result following the 
pollen treatment for hay fever and pollen asthma. They state that 
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permanent relief from hay fever can be expected from injections of 
specific pollen in well over 50 per cent of the patients treated. The 
longer the treatment is continued and the better the seasonal result, 
the more likely is a permanent good result to follow. The pollen con- 
tent of the air, they state, is also a factor in this result. 

Waldbott and Ascher,® in an analysis of 397 cases of autumnal 
hay fever and asthma, found that patients who in preseasonal treatment 
received low final doses had less relief than those obtaining higher 
doses. They found that with a maximum dose of about 15,000 units 
the patients obtained a maximum amount of relief. In the more sensi- 
tive patients relatively low final doses were effective, but the less sensitive 
persons required larger doses to obtain the same degree of relief. They 
feel that the intensity of symptoms depends not on the actual quantity 
of pollen in the air but on the sudden variation of the pollen concentra- 
tion. These studies were made during the 1936 ragweed season. Since 
this was a drought year, it is questionable whether doses used during 
such a season should be considered as adequate for the normal, full 
pollen seasons. 


70 


Baldwin and Glaser *® found the mucous membrane to be the best 
therapeutic index in patients treated with pollen. Since the most com- 
mon measure of therapeutic results is dependent on statements made by 
individually treated patients, any new scientific procedure aimed at an 
accurate determination of the response to treatment is a worth while 
contribution. On the theory that the condition of the skin is an unsatis- 
factory therapeutic index in hay fever, Baldwin started his study on 
the use of the mucous membrane of the nose as an index. The method 
consisted in testing patients during a part of the year when there was 
no pollination and immediately giving a complete course of treatment. 
The test consisted of spraying dilutions of pollen extract into the nose 
and obtaining a constant positive reaction level. His study showed that 
after treatment there was always a reduction of the sensitivity of the 
mucous membrane in those patients who were benefited. In general, 
the greatest improvement was noted in persons requiring concentrated 
extracts to produce symptoms of hay fever, although a few patients 
were benefited who reacted to relatively high dilutions of pollen extract. 
In contrast, only about one half of the persons showing definite benefit 


from treatment showed decreased cutaneous sensitivity. 
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Faulkner and Wagner *' report the occurrence of fatal spontaneous 
pneumothorax and subcutaneous emphysema in an asthmatic person, 


which is of interest because of the rarity of either of these conditions 


as a complication of asthma. In this case the asthma was of four 


years’ duration and the final attack was exceedingly severe and of five 
months’ duration. Her cough, though violent and unremitting, failed 
to evacuate the intrabronchial secretions. Despite removal of this 
material by means of a bronchoscope, the cough persisted and the lung 
tore. Death occurred two days later as a result of impaired pulmonary 


ventilation. 
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Tue Discovery oF CALoric NystacmMus. A. Rejro, J. Laryng. & Otol. 51:353 
(June) 1936. 

Rejto reviews the earlier literature on caloric stimulation of the ear, pointing 
out that he found the earliest allusions to the subject in the reports of the Kiel 
Physiologic Institute for the year 1868. The earliest known account of thermic 
stimulus was presented in 1876 by Bornhard, who after stimulation of the semi- 
circular canal of a pigeon with ice observed movements of the head and eyes. 
He found that cooling of the semicircular canal with ice elicits the same move- 
ments as those which occur when the membranous canal is cut through.’ The 
otologists realized slowly the significance of this physiologic discovery. The effect 
of syringing was first described in 1880 by Brown-Séquard, who caused giddiness 
by syringing the ear with cold water. 

It was left for Barany, an assistant in the Vienna Aural Clinic, to discover in 
1904 the caloric stimulus of the ear. Barany wrote that he had to thank one of his 
patients for this discovery. The patient drew his attention to the matter with the 
request that cold water should not be used for syringing the ear, since he became 
giddy after its use. Barany therefore syringed the ear with hot water, but the 
patient again complained of giddiness. On looking at the eyes, Barany noticed 
that the nystagmus was now “directed” ‘to the side opposite that toward which it 
was directed after syringing with cold water. Thus Barany concluded that the 
temperature of the water determines the direction of the nystagmus. He then 
tested the effect of syringing the ears of patients with an intact tympanic mem- 
brane, and in these also he obtained nystagmus corresponding in direction to the 
temperature of the water in every case, a phenomenon which he then described as 
a vestibular reaction. He was immediately convinced that he had found a method 
by means of which one should be able to decide in a few minutes whether a 
labyrinth reacted or not. Barany not only discovered the caloric reaction of the 
labyrinth but offered a theory for the development of the caloric nystagmus, which 
is accepted by the majority of research workers even now. He explained that 
it is the temperature of the endolymph which produces the giddiness on syringing 
the ears and not the general increase of pressure in the labyrinth, as was at that 
time the generally accepted view. Fprron’s ABSTRACT. 


ARACHNOIDITIS OF THE BASE OF THE BrAIN. H. Bourceors and others, Rev. 
d’oto-neuro-opht. 14:323 (May); 385 (June) 1936. 


This article is a report to the ninth congress of the Sociétés d’Oto-neuro-ophthal- 
mologie in May 1936 and was prepared by men representing otology, neurology, 
ophthalmology and neurosurgery. The subject is discussed exhaustively in an 
introduction, twelve chapters and a bibliography. 

Arachnoiditis of the middle fossa, observed by neurologists and oculists, and 
that of the posterior fossa, observed by otologists, appear to be different diseases. 
The differences are more apparent than real and actually are only different stages 
of the same pathologic process. Anterior to a line represented by the superior 
borders of the two petrous pyramids the disease tends to be plastic and fibrous, 
and posterior to this line, serous and cystic. The lesion responsible for both forms 
is alteration of the soft meninges, followed by accumulation of liquid. Much 
confusion in the descriptions of arachnoiditis arises from the fact that neu- 
rologists and neurosurgeons, on the one hand, and otologists, on the other, have 
not described the same clinical entity because they have observed different types 
of the condition. The otologist more frequently encounters circumscribed serous 
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meningitis, which is the primary reactional type, while the neurologist and the 
neurosurgeon observe especially cases of superacute or chronic evolution, either 
global syndromes of hypertension or localized syndromes of compression (pseudo- 
tumor ). 

The evolution of the disease is slow, with symptomatology characteristic of 
localized pseudotumor; hypertension is a secondary phenomenon. Exciting causes 
are neurotropic or generalized infection and infection of the accessory sinuses. 
Adhesions form, and the endothelium becomes irritated, resulting in hypersecretion 
and the formation of cysts. They occur on the convexity, in the region of the 
optic chiasm and at various points in the posterior fossa. In the posterior fossa 
the evolution is complicated by anatomic and physiologic conditions. The follow- 
ing forms of arachnoiditis are described: arachnoiditis of the chiasmic region, 
localized arachnoiditis of the posterior fossa, obstructive hydrocephalus arising 
from arachnoiditis around the openings of Luschka and Magendie, the syndrome 
of hydrocephalus of the posterior fossa with local arachnoiditis and multiple 
localizations. 

Whatever its location, arachnoiditis is characterized by thickening and adhe- 
sions of the membrane or cystic formation or both. The subjacent tissue always 
participates in the inflammatory process. In the chiasmic region a third form 
may occur: the atrophic. In the posterior fossa the form most often seen by the 
otologist is represented by a large collection of fluid, which is usually discovered 
in the course of exploration of the cerebellum for abscess. As soon as the 
dura is opened, there is escape of fluid, and the patient recovers without further 
measures. These large cysts are located in some part of the cerebellomedullary 
cistern; the small cysts are scattered through the adherent arachnoid and occur 
mostly on the posterior face of the pyramid. The dura may be either unchanged 
or thickened, soft and fluctuating. The limited fibrous type is much less frequent. 
The fibrous bands sheathe and compress the nerve trunks, as in the chiasmic 
form. When such lesions are located in the roof of the fourth ventricle, obstruc- 
tive hydrocephalus is produced by blocking the foramina of Luschka and Magen- 
die or the aqueduct of Sylvius. Still another type is diffuse hydrops of the 
posterior fossa, with arachnoiditis. Closure of the foramen ovale of Pacchioni 
explains the limitation of hydrocephalus to the posterior fossa. After evacuation 
of the fluid, the cerebellum is seen to be edematous, and veils of inflamed arachnoid 
cover various cranial nerves. 

Arachnoiditis occurs most often between the ages of 20 and 40 years and is 
more common in the male. Lesions in the posterior fossa most often accompany 
or follow infection of the ear. Four etiologic factors are involved in arachnoid- 
itis: infection of the cavities of the skull, traumatism and neurotropic and general 
infection. Inflammation of the fronto-ethmoid cells and, especially, of the sphenoid 
cavity is frequently the cause of arachnoiditis in the middle fossa. The propaga- 
tion of neurotropic infection to the arachnoid is by way of the perivascular lymph 
spaces which drain into the arachnoid spaces. The rich blood supply of the arach- 
noid facilitates its involvement in general infection. Traumatism acts by direct 
destruction, by production of hematoma, by irritation from toxic products of 
degeneration of the focus or by direct infection from the cavities of the skull 
when the trauma opens a communication between them and the arachnoid. In 
the course of otitis, the pathways of infection are the bone (osteitis or preformed 
pathways), the veins and venous sinuses and the lymphatic sheaths of the 
nerves. The lymphatic pathways are not now believed to be important factors, 
except in cases of arachnoiditis of the middle and anterior fossae arising from 
propagation of infection in the nose, nasal sinuses and pharynx. The reaction 
of the arachnoid to local infection is: (1) exudation due to irritation of its endo- 
thelium; (2) destruction of the endothelium in places, resulting in the formation 
of adhesions, which isolate areas of intact endothelium, and (3) exudation and 
the formation of cysts. The adjacent nerve structure shares in the infection and 
becomes compressed by the adhesions and cysts. Edema occurs through venous 
and arterial compression. The choroid plexuses react to irritation from infection 
of the toxic products of disintegration by overproduction of fluid. 
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Chiasmic arachnoiditis is first manifested by visual difficulties, which may be of 
all degrees. The ophthalmoscopic signs correspond to the different modifications 
of the papilla: stasis, papillitis or complete atrophy. Other appropriate signs 
indicate involvement of neighboring organs. Changes in the visual fields are the 
most important: concentric narrowing for white and colors, central scotoma and 
the various forms of hemianopia. Central scotoma and partial hemianopia are 
the most characteristic findings. Paralysis of the third or the sixth nerve some- 
times occurs. Symptoms of infundibulohypophysial involvement have been observed. 

In the posterior fossa three forms of arachnoiditis are described: (1) limited 
areas of adhesions or cysts (localized arachnoiditis), (2) adhesive lesions located 
at the fourth ventricle (obstructive hydrocephalus due to arachnoiditis) and (3) 
distention of the entire posterior fossa or of the great cistern only by fluid under 
pressure. In all forms the evolution distinguishes the clinical picture from that 
of true tumor. A history of chronic otitis is frequent. Arachnoiditis localized in 
the internal auditory meatus closely resembles that in the posterior fossa and is 
essentially isolated neuritis of the eighth nerve. 

Precerebellar arachnoiditis is comparatively rare. It is characterized by dis- 
turbance in equilibrium, a tendency to fall toward the disease side or backward, 
nystagmus to the diseased side and intense vertigo. Signs and symptoms of 
meningeal and pyramidal involvement are absent. There is failure to react to 
the caloric test and to that for provoked vertigo; labyrinthine hypo-excitability 
is revealed by the turning test. Vestibular disturbances are accounted for by 
pressure from the cystic arachnoid on the endolymphatic sac, causing edema of 
the labyrinth. Fever, emaciaticn and signs of hypertension follow. Differenti- 
ation from cerebellar abscess is almost impossible. If on exploration no abscess 
is observed, the posterior face of the petrous pyramid must be examined for 
arachnoid cysts. Prepontile arachnoiditis is distinguished by the contrast between 
the paucity of kinetic signs of cerebellar involvement and the violence of the dis 
equilibrium. 

Laterobulbar arachnoiditis begins with torticollis and limitation of the move- 
ments of the head, which are soon followed by paralysis of the palate and tongue, 
signs of hypertension and a unilateral cerebellar syndrome. Arachnoiditis of the 
posterior lacerated foramen gives rise to the syndrome of Vernet: simultaneous 
involvement of the pneumogastric glossopharyngeal and spipal accessory nerves. 

In the syndrome of hydrocephalus arising from arachnoiditis of the foramina 
of Luschka and Magendie, signs of ventricular blockage and hypertension domi- 
nate the picture. The initial symptoms appear some time after injection and 
consist of signs of progressively developing hypertension. A psychic syndrome 
next appears and is characterized by intellectual enfeeblement, spatial disorienta 
tion and confusion, or even dementia with sexual excitation. 

Two forms of hydrocephalus of the posterior fossa with arachnoiditis are 
recognized: generalized hydrops and hydrops limited to the cisterna magna. 
Hydrops of the cisterna cerebellomedullaris resembles clinically that of the cisterna 
magna but is distinguished by special attitudes of the neck. At onset few neuro- 
logic signs can be elicited. Exophthalmos and papillary stasis are most commonly 
observed. In the manifest stage the hypertension becomes permanent, and mental 
confusion or moria with a cataleptoid attitude occurs. Hyperextension or hyper- 
flexion of the neck is present. Disequilibrium, with a tendency to fall backward, 
is marked, but kinetic motility is intact. Tonic crises (cerebellar fits) complicate 
the scene; signs of bulbar involvement appear; the pulse is slowed, and respi- 
ration is disturbed (Cheyne-Stokes type). If the crisis is prolonged, death from 
bulbar involvement is imminent. Radicular disturbances occur late and involve 
the fifth, seventh and eighth nerves. Cochleovestibular lesions are discrete, dis- 
harmonious and dissociated. Lumbar puncture is especially dangerous. Exami- 
nation of the spinal fluid shows slight hypertension and hyperalbuminosis with 
cytologic dissociation. Encephalography is dangerous. The evolution is similar 
to that of hydrops of the posterior fossa, but death may occur at any time during 
a tonic crisis. 
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When there is no preexisting otitis, the differential diagnosis of arachnoiditis 
of the posterior fossa and tumor of the brain is the most difficult. The question 
is complicated by the fact that secondary arachnoiditis may accompany tumor. 
Vincent’s precept is that the diagnosis of arachnoiditis should not be made until 
the whole region of the seventh, eighth and ninth nerves has been inspected, with- 
out observation of a tumor. According to de Martel, variability of the signs 
points rather to arachnoiditis. Berdet’s dictum is that reliance should be placed 
on the nuances in the entire clinical picture: presence of infection in the cavities 
of the skull, signs of encephalitis, optic neuritis, slight general infectious processes, 
slight discordances in the symptomatology and, especially, evolution in repeated 
exacerbations. The syndrome of hydrops of the great cistern and tumor of the 
midline differ in that the symptoms in the former are more stormy; the evolution 
is more rapid, and the vestibular disharmony is more accentuated. 

When there is preexisting otitis, labyrinthitis without intracranial complication, 
otitic cerebellar abscess and acute otitic hydrocephalus must be considered in 
differential diagnosis. Pure labyrinthitis does not show dissociation of the func- 
tional signs, and vestibular examination reveals consistent reactions. Vertigo is 
clearly lateralized, and tinnitus accompanies the symptoms. The signs of cerebellar 
abscess and those of hydrops of the posterior fossa are similar. Careful consider- 
ation of the etiologic factors, the mode of onset and the course will help in dif- 
ferentiation. Arachnoiditis is more likely to develop in the course of apparently 
benign otitis; its onset is sudden; the temperature is higher and the pulse more 
rapid; headache seems more superficial; the general condition of the patient is 
not so profoundly affected; vertigo when present is more violent, and in general 
the cerebrospinal fluid is unchanged. 

A number of cases of arachnoiditis with multiple localization have been reported. 
Irregularity in evolution and variability in the symptoms are the mest characteristic 
signs. Ventriculography often shows ventricles which are small and in place 
(arachnoiditis of the convexity), normal but slightly deformed ventricles (arachnoi- 
ditis of the optic chiasm) or dilated and symmetrical ventricles, with or without 
block (arachnoiditis of the posterior fossa). Encephalography is too dangerous to 
be used. Generalized serous meningitis is in fact encephalo-arachnoiditis. It may 
be acute or subacute and may require decompression, but it lacks the chronicity 
and variability of localized arachnoiditis. A striking feature is the absence of 
signs of localization, even in the presence of signs of global hypertension. It would 
be difficult to distinguish the condition known as “large brain” (Hirnschwellung 
of Virchow) ; both conditions may be caused by a neurotropic virus. Ventriculog- 
raphy reveals very small ventricles. Encephalitis arising from a neurotropic 
virus may cause symptoms of false compression, but these symptoms are due to 
accompanying arachnoiditis. 

The surgical treatment of arachnoiditis is concerned first with the removal 
of the infectious foci thought to be responsible for the condition. Puncture of the 
dura in front of the sigmoid sinus for relief of arachnoiditis of the cerebellar 
region following mastoiditis should be undertaken with care, but is practically 
without danger and is efficacious in most cases. Perhaps more to be recommended 
is the approach from behind the sinus, as in Dandy’s method for section of the 
eighth nerve. The treatment of chiasmic arachnoiditis is medical, surgical and 
roentgenologic. Surgical intervention should be practiced at the proper moment, 
while there is still the maximum chance of success and before blindness or 
papillary atrophy has occurred. In about two fifths of the cases the Wassermann 
reaction is positive. Indications for operation are: (1) regular failure of visual 
acuity, (2) progressive narrowing of the visual fields or increase in the central 
scotoma and (3) edema and atrophy of the papilla, continuing in spite of other 
remedial measures. When diffuse serous meningitis or cerebral edema is present, 
subtemporal decompression should also be performed. The after-treatment con- 
sists of treatment for the causal factor and, when this is not known, of a series 
of alternate treatments with mercuric cyanide and iodine, In the years following, 
a series of applications of semipenetrating roentgen rays is advocated. The results 
of operation are good in half the cases. 

DeNNIs, San Diego, Calif. [ArcH. Neurot. & PsycHrat.] 
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Dracnosis oF HEREDITARY DEAFNESS: LATERAL DISTRIBUTION OF RESIDUAL HEAR- 
ING AND OF VESTIBULAR ExciTaBiLity. E. Wirts, Arch. f. Ohren-, Nasen- 
u. Kehlkopfh. 141:212, 1936. 


Wirth points out that Langenbeck formulated the so-called law of symmetry of 
hereditary deafness, maintaining that the symmetry of residual hearing is one of 
the most reliable proofs of the hereditary character of deafness. In view of the 
great importance of this problem for the estimation of the hereditary nature of 
deafness, Wirth decided to investigate the reliability of this law on one hundred 
deaf-mutes in whom the aspects of the tympanic membrane gave no indication of 
a former inflammation of the middle ear. Among these one hundred deaf-mutes 
without tympanic changes, there were seventy-six in whom the defect was con- 
genital, whereas in the other twenty-four the deafness was probably acquired. In 
thirty-nine of the seventy-six cases of congenital deafness there was no evidence 
of hereditary transmission, but in the other thirty-seven there was such evidence. 
A table recording the results of the author’s tests shows that in conformity with 
Langenbeck’s observations, symmetry of the residual hearing shows a considerably 
higher incidence among persons with a record of hereditary deafness than in those 
for whom there was no evidence of hereditary defect. However, there were also 
some patients with hereditary deafness in whom the residual hearing differed on 
the two sides, so that in doubtful cases the differences between the two sides cannot 
be cited as definite proof against inheritance. The author regards as definite proof 
of the hereditary character of deafness, the identical hearing curves for deaf- 
mute siblings. Symmetrical remnants of hearing are only to a certain extent 
indicative of the hereditary character of deafness, and differences in the residual 
hearing capacities of the two sides cannot be cited as a proof against the hereditary 


nature of deafness. Epitor’s ABSTRACT 


INFLUENZA BACILLI AS A CAUSE OF MENINGITIS. E. BENDER and H. Bruns, 
Miinchen. med. Wchnschr. 83:557 (April 3) 1936. 


The most frequent cause of acute suppurative meningitis is the meningococcus. 
From 1932 to 1935 Bender and Bruns observed 537 cases of meningitis. The 
causative agents were: the meningococcus in 71 per cent, a pneumococcus in 
10 per cent, the tubercle bacillus in 5.7 per cent, a streptococcus in 6.3 per cent, 
a staphylococcus in 5.4 per cent and the influenza bacillus in 1.1 per cent. The 
authors emphasize the importance of careful bacteriologic examination in all cases 
of meningitis. Aural discharges and sputum should be examined. They report 
two cases of influenzal meningitis which terminated fatally. According to Rivers, 
the mortality rate in influenzal meningitis is 92 per cent. 


Braupy, Mount Vernon, N. Y. [Am. J. Dis. Cuizp.] 


THERAPY OF LABYRINTHITIS. H. ESCHWEILER, Ztschr. f. Hals-, Nasen- u. Ohrewh. 
39:458, 19306. 


Eschweiler says that at his clinic the decision as to whether the labyrinth shall 
be opened is not based on an indefinite diagnosis of probability of suppurating or 
serous labyrinthitis but the therapy is based on the differentiation between “closed” 
and “open” forms of labyrinthitis. The labyrinth is opened only in case of the 
open forms and even then not in all instances. An increase in the number of 
cells in the cerebrospinal fluid at the beginning of labyrinthitis is not an absolute 
indication for the opening of the labyrinth, as long as the clinical picture remains 
benign. The author observed that this “incipient meningitis” frequently subsides 
spontaneously and that intervention on the labyrinth may even be harmful in such 
cases. He shows that a “relieving” operation, that is, the complete chiseling open 
of the bone down to the dura without opening of the labyrinth, is often sufficient 
and does not necessarily involve a spreading of the labyrinthitis to the meninges. 
The subacute suppuration of the middle ear takes a special position in the 
pathogenesis of labyrinthitis because inflammatory processes deep in the petrosa 
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often perforate into the posterior or the upper semicircular canal, into the cochlea 
or into the internal auditory meatus. The author cites cases in which deep foci 
could have been reached by way of Trautmann’s triangle without immediate 
opening of the labyrinth, but not having been detected in the first operation, the 
foci later caused labyrinthitis. Eprror’s ABSTRACT. 


Pharynx 


On CERTAIN SEPTICAEMIAS DUE TO ANAEROBIC ORGANISMS. A. LEMIERRE, Lancet 
1:701 (March 28) 1936. 


Whatever their primary focus, the septicemias produced by the anaerobic 
organisms which occur as saprophytes in the natural cavities of the human body 
display remarkable clinical similarities. They commence with suppuration in the 
local site, followed by local thrombophlebitis. Considerable fever and intense 
rigors are the next features, and these are followed frequently by the development 
of septic pulmonary emboli. The syndrome is so characteristic that it permits 
diagnosis before bacteriologic examination, including culture of the blood, has 
provided conclusive proof. The postanginal septicemias due to Bacillus fundibuli- 
formis are specially described, but the same phenomena are observed when 
septicemia of anaerobic origin arises from other initial causes. 


LANGMANN, New York. [Am. J. Dis. CHILD.] 


TONSILLECTOMY AND THE Voice. H. Droste, Hals-, Nasen- u. Ohrenarzt (Teil 1: 
Folia oto-laryng.) 27:81 (July) 1936. 


Droste reviews the literature on the effect of tonsillectomy on the voice and 
then reports his own studies on patients who had undergone tonsillectomy. He 
finds that in the majority of cases tonsillectomy changes neither the speaking nor 
the singing voice. Improvement of the voice frequently occurs after tonsillectomy, 
if the pillars of the fauces were not greatly injured and the scar formation did 
not produce deformity and distortion if the operation had been performed with 
:aution. The voice may become impaired after tonsillectomy when as the result 
of greater injuries in the course of the operation the pillars of the fauces or the 
soft palate become distorted by severe cicatrization. The neglect of vocal exercises 
at the proper time after the operation may likewise result in impairment of the 
voice. Occasionally there is a change in the range of the voice. In some tenors, 
for instance, there may be a temporary lowering of the voice. Prolonged sub- 
jective difficulties as the result of tonsillectomy (sensation of tension) occur only 
in case of extensive cicatrization. In law suits on account of impairment of the 
voice after tonsillectomy, the physician rendering expert testimony should consider 
(1) that difficulties (adhesions) may be encountered in the course of an operation 
which require a more radical procedure, (2) that the condition of the voice cannot 
be estimated before one year has passed, (3) that the voice may have been impaired 
before the operation and (4) that not all nervous (often extremely subjective) 


sensations can be ascribed to tonsillectomy. Eprron’s Apsreact 


ROENTGENOTHERAPY OF CHRONIC TonsiLLitis. E. D. Dusovy and E. I. OrsHa- 
NOVSKIYy, ROntgenpraxis 8:112 (Feb.) 1936. 

This communication emanates from Odessa, U. S. S. R. In a previous publica- 
tion (Dubovy, E. D., and Olshanovskiy, E. I.: Réntgenpraxis 6:441, 1934) the 
authors reported that they had observed no effects deleterious to the patient from 
the treatment of chronic tonsillitis with roentgen rays. In the present paper they 
review the ultimate results of this type of treatment in 700 patients. The period 
of follow-up after the last treatment varied between one year and three years 
and two months. The diagnosis of chronic tonsillitis was based on a history of 
repeated sore throat. All patients were examined frequently. Of 254 patients of 
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various ages, 71.7 per cent were rendered symptom-free, 23.6 per cent were 
improved and only 4.7 per cent were not helped by treatment. Of 88 children, 
66 per cent were “cured,” 29.5 per cent were benefited and 4.5 per cent failed 
to improve. The technic of treatment is described in detail and a brief bibliography 


is appended. McCune, New York. [Am. J. Dis. CuIvp.] 


Histo.tocic PicturE oF HyPERTROPHIED Tonsits. A. von Sztts, Virchows Arch. 
f. path. Anat. 296:557, 1936. 


The tonsils of 200 persons of ages from a few months to 50 years were 
examined histologically. Hypertrophy was observed most often in the age group 
of from 5 to 15 years. The process was always associated with evidences of inflam- 
mation in the tonsils. The basal cell layer of the epithelium of the crypt underwent 
hyperplasia. Reticulation and desquamation of the epithelium followed. The reticu- 
lum of the tonsil was broken and in part had disappeared. This process is ascribed 
to the action of ferments liberated by the reticulocytes. The collagenous connective 


tissue was increased. Scuvuttz, Evanston, Ill. [Arcn. Patu.] 


TONSILLECTOMY IN PERITONSILLAR ApsscessES. C. E. BENJAMINS and E. 
Huizinca, Nederl. tijdschr. v. geneesk. 80:3853 (Aug. 22) 1936. 


The various ways of treatment of peritonsillar abscesses are discussed; tonsil- 
lectomy d@ chaud, incision and delayed tonsillectomy da froid and as an intermediate 
measure tonsillectomy d tiéde, the most recent method. With the last method 
favorable results have been obtained in twenty-one patients. The merits of this 
method are pointed out, the only disadvantage being that the operation can be 
performed only on one side at a time. In this respect, attention is drawn to a 
very important investigation from a theoretical point of view, made by Gangl- 
Battig (Ztschr. f. Hals-, Nasen- u. Ohrenh. 34:444, 1933). 


VAN CREVELD, Amsterdam, Netherlands. [Am. J. Dis. CuHtLp.] 


Larynx 


ReEcENT ADVANCES IN THE BRONCHOSCOPY OF CHILDREN. CHEVALIER JACKSON, 
Pennsylvania M. J. 39:685 (June 13) 1936. 


The word “bronchoscopy” has come by common consent to be considered as 
including not only bronchoscopy but direct laryngoscopy, esophagoscopy and 
gastroscopy; in other words, it means the examination of the air passages down 
into the depths of the lung and the food passages to and including the pylorus. All 
the recent advances in direct laryngoscopy and bronchoscopy warrant the following 
conclusions : 


1. Asphyxia neonatorum is, in a certain percentage of cases, due to an 
obstruction of the air-way that could have been diagnosed and treated efficaciously 
by direct laryngoscopic or bronchoscopic methods. It is not infrequently due to 
bilateral laryngeal paralysis from pressure of a forceps or from excessive traction 
during labor. 


2. A blue baby may have obstruction in the respiratory passages. 


3. Congenital partial atelectasis is often overlooked. Every baby should have 
a roentgen examination of the chest before being discharged from the maternity 
hospital. If any areas of lung are not expanded, these atelectatic areas should 
be referred to the watchful care of the pediatrician or the practitioner in consul- 
tation with the pediatrician. 

4. Residual suppurative disease of the lung lingering after acute pulmonary 
or bronchial disease should not be allowed to drift into bronchiectasis. Early 
bronchoscopic aspiration will often turn the tide by restoring the defensive power 


of the lung. Locur, Williamsport, Pa. [Am. J. Dis. Cut.] 
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Ecropic BENIGN GRowTHS OF THYMUS AND THYROID TISSUE IN THE LARYNX. 
P. Fark, Arch. f. Ohren-, Nasen- u. Kehlkopfh. 141:118, 1936. 


Falk shows that thymus tissue occurs rarely and thyroid tissue frequently 
within the larynx. Both types of tissue develop into tumors, but whereas the 
intralaryngeal thyroid tumors are comparatively frequent, the thymus tumors are 
rare. The author describes a case of thymus tumor in the subglottic space of a 
nursling, aged 8 weeks. The child died after an operation, and the observations 
at necropsy and the microscopic aspects of the tumor are described. The author 
points out that between the cricoid cartilage and the first tracheal ring the intra- 
laryngeal thyroid and thymus tissues are always connected either with the main 
gland, as in the case of the thyroid, or with accessory parts, as in the case of 
the thymus. In contradistinction to Paltauf’s theory of ingrowing and Bruns’ 
untenable theery of embryonal scattering, the author advances, on the basis of 
systematic investigations, a better-founded embryologic theory, according to which 
between the cricoid cartilage and the first tracheal ring there take place during 
the early embryonal period a displacement and an inhibition of the retrogressive 
development of thyroid and thymus tissue, which would explain the occasional 
appearance of islands of thyroid and thymus tissue in the larynx. On account 
of the anatomic conditions in the subglottic space, both ectopic types of tumor 
have always the same location—chiefly in the region of the posterior wall. The 
thymus and thyroid tissues develop during the growth period of the matrix tissue. 
With regard to the differential diagnosis, the author says that subglottic tumors 
in the first few months of life are practically always thymus tumors. 


Epitor’s ABSTRACT. 
Nose 


CULTIVATION OF THE VIRUS OF THE COMMON COLD IN THE CHORIO-ALLANTOIC 
MEMBRANE OF THE CHICK EMBRYO. YALE KNEELAND Jr., K. C. Mitts and 
A. R. Docuez, Proc. Soc. Exper. Biol. & Med. 35:213 (Nov.) 1936. 


Nasal washings from a person with an acute cold in the head were implanted 
on the chorio-allantoic membrane of a developing chick embryo according to the 
technic described by Woodruff and Goodpasture and passed through three series 
of eggs. This material was used for intranasal inoculation of two volunteers, 
and in each instance a typical cold was produced. 


HANSEN, Minneapolis. [Am. J. Dis. Cutvp.] 


Some PoInts IN THE TECHNIC OF THE FRONTO-ETHMOI OPERATION. W. 

Howarth, J. Laryng. & Otol. 51:387 (June) 1936. 

Howarth points out that in 1921 he suggested an operation as an alternative 
to the one that aimed at obliterating the frontal sinus. Its chief object was to 
drain the sinus while preserving its mucosa as far as possible. As Howarth 
believes that chronic suppuration in the frontal sinus is indissolubly bound up with 
suppuration in the ethmoid sinus, he regards the ethmoid as the key to the 
frontal sinus, an expression which has been adopted by others, and the operative 
procedure pays unusual attention to the ethmoid region. 

In large mucoceles the whole of the ethmoid and the frontal sinus may be 
converted into one large cavity lined by mucous membrane, no vestige of any 
single ethmoid cell remaining. For the cure of the mucocele all that is necessary 
is to make a large and permanent opening into the nose, and the mucocele cavity 
thus becomes an extension of the nose, just as the mastoid cavity becomes an 
extension of the middle ear after radical mastoidectomy. Howarth’s operation is 
an attempt to reproduce this condition by removing the suppurating ethmoid cells 
and throwing the resulting cavity into one with the frontal sinus and draining this 
into the nose by means of a large new channel. 

In mentioning some points in which his present technic differs from that 
originally described, Howarth says that in recent years it has been found possible 





ABSTRACTS FROM CURRENT LITERATURE 767 


to curtail the outward extent of the incision and, by bringing it still farther under 
the orbital margin, to improve the scar which is, indeed, often practically invisible. 

The troublesome bleeding from the angular vein and from small ethmoid vessels 
in the depth of the wound may be considerably diminished by infiltration of the 
subcutaneous tissues twenty minutes before operation with a 1 per cent solution 
of procaine hydrochloride and by painting the nose with a cocaine paste. It has 
been found to be unnecessary in the majority of cases to remove the whole of the 
outer part of the floor of the sinus. This, together with the limitation of the 
incision, does away with any excessive displacement of the orbital contents and 
avoids undue disturbance of the pulley of the superior oblique muscle and of the 
supra-orbital nerve. The opening: into the nose should be a large one and should 
be brought forward by the removal of portions of the nasal process of the frontal 
bone and the ascending process of the superior maxilla. This is best effected 
by the use of a straight chisel. Attention should be paid to the anterior portion 
of the ethmoid in order to make certain that no small fronto-ethmoidal cell lies 
between the septum and the new frontonasal duct. If this cell should remain 
unopened, it might at some future time produce a polypus and block the drainage 
from the sinus either partially or completely. The success of the operation depends 
on the patency of the new frontonasal duct being maintained. The pressure of 
the orbital contents tends to narrow the lumen of the duct and may even cause 
partial or complete stenosis. To guard against this, careful after-treatment, with 
the application of silver nitrate to granulations and the passage of large bougies, 


is often effective. Forron’s ABSTRACT 


OCULOHYPOPHYSIAL SYNDROME FOLLOWING SUPPURATIVE SPHENOID SINUSITIS: 
ANATOMIC-PaTHOLOGIC ExAmMINATION. G. Worms, Arch. d’opht. 53:207 
(March) 1936. 


Worms presents in detail the history, course and results of postmortem exam- 
ination in a case of sphenoid sinusitis of long standing which had produced visual 
disturbances and general physical changes constituting the essential elements of 
the adiposogenital syndrome. The history is noteworthy because of the grouping 
and predominance of symptoms which ordinarily would necessitate the diagnosis of 
tumor, although no tumor was.found. The atrophy of the optic nerve was shown 
by histologic study to be the result of optic neuritis of sphenoid origin. A hyper- 
trophic reaction of the hypophysis was also demonstrated to be the result of inflam- 
mation. The sphenoid sinusitis was completely overlooked, there being no symptoms 
pointing to it. The facts in the case studied demonstrate clearly that the meninges 
at the base of the brain and about the optic nerve.can be involved in the reaction to 
inflammation in the sinuses, perisinusitis. 


S. B. Martow, Syracuse, N. Y. [Arcu. Opnuru.] 


ENLARGED BuLLA EtHm™ora.is. I. S. Frenxet, Monatschr. f. Ohrenh. 70:670 


(June) 1936. 


Frenkel points out that it was Zuckerkandl who first applied the term bulla 
ethmoidalis to the rounded bony projection of the labyrinth of the ethmoid. This 
projection extends with its convex surface into the middle nasal meatus, and it 
is usually covered by the middle turbinated bone. He says that this structure 
has been designated also as “promontoire des fosses nasales” but that, on the 
other hand, the term bulla ethmoidalis is applied not only to the aforementioned 
structure but also to the concha bullosa, which of course is an entirely different 
structure. Under normal conditions, the bulla ethmoidalis cannot be seen in rhinos- 
copy. However, if the middle nasal concha is extremely small or is far away 
from the external wall of the nasal cavity, the bulla ethmoidalis is visible. Patho- 
logic enlargement of the bulla ethmoidalis makes it likewise visible. In this case 
it pushes the middle concha against the nasal septum, so that the middle nasal 
duct becomes unusually wide and the bulla ethmoidalis hangs like a tumor into the 
nasal cavity and may even fill it. 
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The author reviews two cases of enlarged bulla ethmoidalis from the litera- 
ture and then describes a case of his own observation. After discussing the 
differential diagnosis, he describes the surgical treatment and the microscopic 
aspects of the operative specimen. In conclusion he points out that in his case, 
as in the other two which he reviewed, the enlarged bulla ethmoidalis was in the 


leit side of the nose. Eprror’s ARSTRACT 


Miscellaneous 


SENSE OF SMELL: LOCALIZATION OF TUMORS OF THE FRONTAL LOBE OF THE BRAIN 
BY QUANTITATIVE OLFActory Tests. C. A. Extsperc, Bull. Neurol. Inst. New 
York 4:535, 1936. 

A small extracerebral growth beneath the frontal lobe affects the extracerebral 
olfactory pathways, while a growth within the lobe affects in part areas within the 
brain substance and in part the extracerebral olfactory pathways. Quantitative 
olfactory tests with the blast and stream injection of odors, previously described 
by Elsberg, were used in forty-seven cases of verified tumor in or under the 
frontal lobe. The localization of the growth was made in forty-six instances. 
Elsberg points out that diminution or loss of smell is frequent in a variety of 
intracranial lesions, such as postencephalitic states, extensive intracranial hemor- 
rhage or inflammatory lesions, and after severe cranial trauma and that the tests 
are of value in the localization, but not in the diagnosis, of lesions. 


KuBITSCcHEK, St. Louis. [ArcH. Neuro... & PsycuHrat.] 


A New APPROACH TO THE THERAPEUSIS OF HEMOLYTIC STREPTOCOCCAL INFECTIONS, 
Ratpo R. MELLon, Proc. Soc. Exper. Biol. & Med. 34:474 (May) 1936. 


It was believed that if virulent organisms could be transformed to their avirulent 
phase by the host, desirable therapeutic results might be obtained in conditions 
associated with blood cultures showing growth of the hemolytic streptococcus. 
Immune horse serums prepared from two anomalous dissociants of a hemolytic 
streptococcus from a case of cellulitis in man were used to reenforce this tendency 
of the host to change the nature and virulence of the organism. In the past ten 
years 118 patients with hemolytic streptococcic infection (cellulitis, abscess, ery- 
sipelas, erysipeloid, septic sore throat, acute sepsis, mastoid infection with septic 
course and others) have been treated with antiserums, with a mortality of 12 per 
cent. Of special interest were the erysipelatous patients, all of whom recovered, 
and most of whom were in the early age groups. Associated with recovery of the 
patient is a return of the calcium-phosphorus product of the blood to normal. This 
product is usually lowered during the active phase of the disease. 


HANSEN, Minneapolis. [Am. J. Dis. Cuuvp.] 


Status THymMico-LyMpHATICUS. HENRY COHEN, Practitioner 136:252 (March) 
1936. 


An old medical problem, over which there has been much controversy, is 
reviewed by Cohen. He notes that Paltauf, of Vienna, in 1889, maintained that 
enlargement of the thymus and vascular hypoplasia and hyperplasia of lymphatic 
tissue in general were frequent findings in cases in which sudden death occurred, 
apparently from trivial circumstances. However, it was not until 1926 that 
Hammar published his valuable contribution on the question of normal variations 
in the size of the thymus in respect to age, sex, body weight and height and also 
on the relationship of acute illness and chronic wasting disease. Valuable con- 
tributions from extensive analysis were made also by Greenwood and Woods. 
In 1927 the conclusion reached by these investigators was that “there is no evidence 
that so-called thymico-lymphaticus has any existence as a pathological entity.” 
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This conclusion was reached also by a committee of the Medical Research 
Council and the Pathological Society of Great Britain which investigated the 
cause of death of persons dying suddenly from unexplained or trivial causes who 
at autopsy were observed to have an enlarged thymus. 

Cohen concludes that the term status thymicolymphaticus as used in the 
coroner’s court is a meaningless expression, except that it indicates that the person 
has died as the result of an unexplained cause. 


SAPPINGTON, San Francisco. [Am. J. Dis. Curvp.] 


ATELECTASIS AND “DIRECTED” COLLAPSE OF THE LuNGS. F. FLEISCHNER, Fortschr. 
a. d. Geb. d. R6ntgenstrahlen 53:607 (April) 1936. 


Pulmonary atelectasis may result from compression of the lung by external 
forces or from interference with tidal ventilation and more or less prompt resorp- 
tion of the gases which are contained in the alveoli. The density of the shadow 
cast by an atelectatic portion of the lung depends considerably on whether there 
has been simply a loss of air, with collapse of the alveoli, or an exudation of 
fluid into the alveoli. The latter phenomenon occurs rather frequently in atelec- 
tasis, particularly in the variety which results from occlusion of a bronchus. 

In recent times attention has been directed to certain relatively thin, linear 
shadows which are seen in the roentgenograms of the chests of persons suffering 
from inflammatory disease of the abdomen. These shadows bear a close resem- 
blance to those which are thought to be characteristic of interlobular pleurisy. On 
the basis of clinical observations and anatomic studies, Fleischner asserts that 
such shadows are due to atelectasis and limited absorption in a single place or 
stratum of the lung; the characters of this plane are determined by numerous 
factors, most important of which are the holding of the lung in apposition to the 
rigid thoracic wall by negative intrapleural pressure and the tendency of the lung 
to collapse in a direction which is determined by the intrinsic elasticity of the 
pulmonary tissue. This varies somewhat in individual cases. The shadows are 


usually horizontal. This phenomenon, which is known as “directed atelectasis,” 
may occur under a variety of circumstances other than acute disease of the abdomen. 


McCune, New York. [Am. J. Dis. CHIvp.] 


THe FEEDING OF INFANTS AFTER OPERATIONS. E. GyOrcy, Orvosi hetil. 80:100 
(Feb. 1) 1936. 


After operations on infants feeding is important, because an operation plays 
the role of trauma; furthermore, infants stand the loss of blood badly, and narcosis 
is not altogether harmless for them. Before an operation without narcosis, one 
feeding should be omitted, and only tea should be given for six hours after the 
operation. The feeding should be begun in little portions, but tea can be given 
abundantly. For the first two days after the operation the best feeding is mother’s 
milk. When an operation is to be accompanied with narcosis, the infant should 
receive nothing for six hours before the operation, and even tea can be given only 
six hours after the operation. Feeding begins eighteen hours after the operation 
with small quantities of breast milk. These infants should be treated for from 
three to four days as are those with dehydration and acidosis. 


G6ttcne, Budapest, Hungary. [Am. J. Drs. Curp.] 





Society Transactions 


MASSACHUSETTS EYE AND EAR INFIRMARY 
Epitep By Puirre E. Mettzer, M.D., Boston 


Regular weekly meetings from April 1 to July 31, 1937 


LABYRINTHITIS. Dr. P. E. Mettzer, Dr. P. Mysert and Dr. M. G. Lyncu. 


A man was admitted to the hospital on March 25, 1937, with a history of 
chronic aural disease for fifteen years. At that time he had some headache, and 
three days after his admission a radical mastoidectomy on the right side was 
done by Dr. Mysel. The patient made an uneventful recovery, and one week 
later, on March 27, a radical mastoidectomy was done on the left side. At that 
time the mastoid contained much cholesteatoma and a fistula of the horizontal 
canal was found. 

The next day a lumbar puncture showed an increase of pressure and 4,000 
cells, and two days after the second radical mastoidectomy a labyrinthectomy on 
the left side was performed by Dr. Mysel. The patient made an uneventful 
recovery for a week. The pressure gradually came down from 280 to 150 mm. of 
water and the number of cells from 4,000 to 270. However, the patient again 
began to complain of headache and showed some stiffness of the neck one week 
later. The spinal fluid obtained by lumbar puncture showed from 2,000 to 4,000 
cells and a pressure of 280. The next day, after signs of meningeal irritation 
were noted, the wound was explored by Dr. Meltzer. 


DISCUSSION 


Dr. P. E. Mettzer: When the man showed symptoms of meningitis, Dr. Mysel 
did the Hinsberg operation, in which he exposed the superior semicircular canal 
and the lateral semicircular canal, and the two were joined together; a wide 
opening was made into the vestibule, and the oval and round windows were con- 
nected. The facial nerve was not touched. The mastoidectomy cavity was small. 
The wound was foul, and there were infected granulations; Drs. Cahill and Mosher 
were consulted and felt that it would be wise to approach the internal auditory 
canal if possible. With some difficulty we took away the solid angle from the 
dura to the sinus. The superior and the posterior semicircular canal were 
removed, and the lateral canal was opened more widely, so that we reached the 
point where Dr. Mysel made his opening into the vestibule. All the granulations 
were removed. We then separated the dura from the posterior surface as far as 
the internal auditory meatus. We thought it best to leave the operation at that 
point. The saccus endolymphaticus could not be recognized. 

The man has made an uneventful recovery. 

Dr. M. G. Lyncn: The progress was dramatic after the operation. The 
number of cells in the cerebrospinal fluid dropped trom 4,000 to 2,200 in five 
hours. Four days ago the pressure was 200; the percentage of polymorphonuclears 
dropped from 87 to 20. It is eight days since the last operation, and the tem- 
perature has remained normal. 

Dr. H. P. Mosner: I wonder what good the final operation did and if leaving 
the condition alone for forty-eight hours would have had the same outcome. 

Dr. P. E. Metrzer: I feel that when Dr. Mysel did the labyrinthectomy he 
removed infected material and the man got well. This being an infected wound, 
the newly formed granulations became reinfected and the meningeal reaction 
reappeared. Simply going in and taking away more bone and infected granula- 
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tions, thereby establishing a wider area of drainage, accomplished what Dr. Mysel 
did in the first operation. I think that if the lesion had been left alone the 
patient certainly would have had true meningitis. 


Dr. H. G. Tosty: Why not open the dura at the internal auditory meatus? 
It used to be done. 


Dr. P. E. Mettzer: I do not know whether it is the custom to do so. I know 
I have opened the dura inadvertently at that point occasionally. I should much 
prefer not to open it unless I knew there are organisms present and full-blown 
meningitis. Then I should be inclined to open the dura at the internal auditory 
meatus. 


Dr. P. Myset: I should like to clear up a few things about this case. We 
knew in the beginning that we were dealing with diffuse latent purulent labyrin- 
thitis. For that reason I used the hand drill, and I found the middle ear filled 
with granulations. The patient had a large fistulas He was normal neurologi- 
cally before the operation, but he had had symptoms of fistula about two months 
before and had partial paralysis of the facial nerve on that side for a year or so. 
The morning after the operation he had a dull headache. The temperature was 
normal. The neck was slightly stiff, but no vomiting occurred. A lumbar punc- 
ture was done, the fluid showing 4,800 cells. He was operated on that very 
morning, and a Hinsberg operation was done in preference to the Neumann 
operation (because he had beginning meningitis). I thought I would do a con- 
versible type and see what the results would be. He did well for a week, and 
Dr. Meltzer had to reoperate. 

It has always been a question whether to open the labyrinth at the time of the 
radical mastoidectomy. I, for one, feel that it is safer with latent labyrinthitis 
to open the labyrinth at the time of the radical operation. I do not do it because 
I felt that the staff members of the hospital regard it as better to give the patient 
a chance and see what that will do. The next morning the operation on the 
labyrinth was completed. 


Dr. H. P. MosHer: You had full liberty. Why did you not do it the first 
time ? 

Dr. P. Myset: I think Dr. Cahill feels that it is wiser to wait for meningeal 
symptoms in the type of case in which negative results are obtained by neurologic 
examination, but latent labyrinthitis certainly does break up no matter how one 
handles it. 

Dr. H. P. Canttt: The case was handled in just the way I should like to 
have it handled. If pus is present in a labyrinth, one can drain it as one would 
a mastoid cell and clean it out; otherwise it should not be opened. This case was 
handled excellently. I congratulate Dr. Meltzer for stopping where he did, being 
careful not to open the dura at the internal auditory meatus. 


MASTOIDITIS WITH PERISINUOUS ABSCESS, MURAL THROMBUS AND MENINGEAL 
IRRITATION. Dr. P. E. MEttzer, Dr, E. H. Grt_espre and Dr. M. G. Lyncn. 


A 13 year old boy was admitted on April 1, 1937, with a history that six 
weeks before he had a discharge from the right ear, with no other symptoms 
until three days before his admission, when acute pain developed in the right ear, 
with headache in the temporal region and over the frontal area, and he was put 
to bed. He was kept in bed with difficulty, shouting and screaming, and showed 
definite changes in character and disposition for the three days before his admis- 
sion to the hospital. He was operated on in the evening of his admission. A 
lumbar puncture showed an initial pressure of 400 mm. of water; the fluid was 
clear and contained 12 cells. The mastoid was uncovered; the bone over the 
sinus was soft and the sinus was exposed from the knee to the bulb and found to 
be covered with thick granulations. The temperature the next day remained up 
to 102 F. The patient was again operated on. This time the sinus was opened 
widely. There was free bleeding at both ends. The sinus was large, and yet 
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there was no spurting up from it. It was packed with iodoform gauze. The 
patient was returned to the ward. Blood cultures were negative. The next day 
the number of cells in the spinal fluid had dropped to 5, the pressure was 150 mm. 
of water and the fluid was clear. 

The temperature suddenly came down. He has had no complaints since then. 


DISCUSSION 


Dr. E. H. Giutiespre: At the first operation the sinus plate was taken off 
from the knee to the region of the bulb. The whole sinus was covered with firm, 
infected granulations. Compression of the jugular vein directly after the opera- 
tion produced a rise of the pressure on that side of about 20 mm. It was thought 
that the best thing to do was to open the sinus for a clot. This was done, and the 
sinus was found to be patent. All the patient had was phlebitis. 

Dr. P. E. Mertzer: Did you think the sinus was patent? From the way it 
bled, I think one would be justified in saying that he had a definite mural thrombus, 
and this is also substantiated by the Tobey-Ayer test, which elicited a rise of only 
20 to 25 mm. 

Dr. E. H. Gitrespre: I did not tie the jugular vein. Three blood cultures 
gave negative results. 

Dr. P. E. Mettzer: I think that with meningeal irritation in the presence 
of a perisinuous abscess and probable thrombosis one is justified in treating the 
thrombosis as a local focus rather than as septicemia. I think that that is Dr. 
Cahill’s opinion also. 

Dr. C. T. Porter: Did I understand correctly that the bulb was exposed in 
this case? 

Dr. E. H. Gittespre: The sinus plate was removed toward the bulb, with 
penetration beneath the crest of the digastric muscle. 


TUMEFACTION OF THE PHARYNX. Dr. C. T. Porter, Dr. M. G. Evans and 
Dr. E. R. IRGENs. 


This is a case of a girl aged 16 who was in excellent health until March 1, 
1937, when she had a rather severe head cold and sore throat lasting two weeks. 
Then she had a spontaneous hemorrhage from the’ pharynx. She remained in 
the Lowell General Hospital for three weeks, where she had three severe hemor- 
rhages. She returned home and had no further bleeding for the next three 
weeks. At the end of three weeks her local doctor incised a swelling in the 
pharynx; there was no pus, but free bleeding was obtained. In the course of the 
next two weeks there were several hemorrhages, and on May 1 she had another 
severe hemorrhage. She was again admitted to the Lowell General Hospital. 
The next day the pharynx was again incised and there was considerable bleeding. 
On May 3 the neck was incised externally. It was thought that probably pus 
would be found, but there was bleeding again, and that afternoon a specimen for 
biopsy was taken from the neck. The tissue was reported to be a lymph node. 
The patient remained in the hospital until May 6 and then was transferred to the 
emergency ward of the Massachusetts General Hospital and finally was transferred 
here. On her admission her rectal temperature was 100 F. and examination of the 
blood showed 1,750,000 red cells, 45 per cent hemoglobin and 8,000 white cells. 


DISCUSSION 

Dr. A. S. MAcMiLttan: The roentgenograms seem to show moderate filling 
of the left lateral pharyngeal wall. The area is not ulcerated. 

Dr. E. R. Ircens: An external incision about 3 cm. in length was present 
just posterior to the sternocleidomastoid muscle in the upper third, discharging 
foul pus. On the evening of her admission the patient was given 500 cc. of citrated 
blood, but within one hour after the transfusion she had a sudden hemorrhage 
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of about 10 to 11 ounces (295 to 325 cc.). She appeared exsanguinated. . Her 
skin was extremely white. She was cyanotic and cold. The blood pressure on 
her admission was 118 systolic and 60 diastolic. The next day she was operated 
on by Dr. Porter. 

Dr. C. T. Porter: Thinking that the bleeding was probably due to an eroded 
vessel or an arteriovenous aneurysm, I cut down to the common carotid artery 
and tied it. It was impossible to get to the junction of the bifurcation of the 
carotid artery. I put ligatures around the jugular vein in case I should want 
to tie it. She has not bled since. A tremendous amount of foul pus came from 
the swelling in the neck, and Dr. Evans put a finger inside the throat and could 
meet my finger from the outside. She has improved. We had a donor and some 
citrated blood ready in case she started to bleed again. We knew it was impossible 
to operate on her with local anesthesia. She was nervous and almost hysterical 
from pain and weakness; so we tried general anesthesia, which worked nicely, 
and the operation went smoothly. 

Dr. P. E. Mettzer: Did she have Horner’s syndrome? 

Dr. C. T. Porter: I do not think she did. 

Dr. E. R. InceNs: On admission, she had a small pupil. 

Dr. P. E. Mettzer: What is your diagnosis? 


Dr. C. T. Porter: I think there was probably a ruptured arteriovenous 
aneurysm. 


Dr. E. R. Ircens: The blood picture at the present time shows red cells, 
3,200,000 and hemoglobin 65 per cent. After the operation and transfusion the 
red cell count was 2,500,000, with 45 per cent hemoglobin. Two days later it 
was 2,850,000, with 55 per cent hemoglobin. The temperature has been normal. 


Dr. C. T. Porter: At one time Dr. Barnes had occasion to look up in the 
literature some 200 cases of bleeding of this nature, either spontaneous or due to 
opening of an abscess of some kind, and practically all were fatal. It seems a 
simple thing to tie the carctid artery in the neck. 


CASE OF BILATERAL MENINGIOMA. Dr. M. G. Evans and Dr. E. R. IRGENs. 


This patient, a man aged 54, was presented last week by Dr. Viger of the 
ophthalmologic service. He came in complaining of a large lump on the forehead, 
bulging of the eyes and temporary loss of vision. In 1931 he was struck on the 
forehead by a falling piece of timber. He was unconscious for about two hours. 
After this he had severe headaches and dizzy spells. About three months after- 
ward a lump appeared on the middle of the forehead. A few weeks later he sud- 
denly noted his right eye bulging. He applied cold packs, and a few days later 
there was a foul discharge from his nose, after which the exophthalmos dis- 
appeared. In the past four years he has had six or seven of these spells. The 
vision has remained fairly good in the right eye, and he has noted no symptoms in 
the left eye. He had fainting and dizzy spells and severe headaches during this 
time. The “lump” on the forehead remained about the same size. He had no 
pain in the eyeballs. 

On Friday night, April 10, the patient suddenly had severe pain in the fore- 
head and both eyes became exophthalmic and painful, with total loss of vision, 
which lasted for approximately forty-eight hours, after which he was again able 
to see gross objects although his vision was still not distinct. Examination showed 
a nonmovable, nontender mass on the forehead. 

On admission to the hospital he had bilateral exophthalmos and complained 
of dull pain in the forehead. The temperature was 99 F.; the white blood cell 
count was 7,550, with a normal differential count. 

The eyes were pushed downward and outward; the lids were markedly swollen 
and red. In the upper lid a firm mass could be palpated, coming from the region 
of the large swelling on the forehead. The conjunctivae were red and chemotic. 


2 et ee 
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There were marked downward displacement and exophthalmos, with limitation of 
motion of the eyes in all directions. The mass in the right upper lid was not as 
large as that in the left. The lids were tense. 

A blood culture and the spinal fluid showed no abnormality. The dynamics 
were normal. A roentgenogram was taken of the skull which showed apparent 
expansion of the frontal sinus. There was destruction of the frontal bone, with 
extension into the ethmoid region and the orbital cavity; there was marked expan- 
sion of the frontal sinuses before breaking through took place. The sinuses were 
pressed down by the mass, which extended into both orbits and back into the 
frontal sinus. The anteroposterior view showed the expansion of the frontal sinus 
with depression and depression of both orbits—a slow-growing mass in the frontal 
sinuses, which, with the exception of new growth, is consistent with mucccele. 


DISCUSSION 
Dr. E. R. Ircens: The patient was operated on yesterday by Dr. Evans. 


Dr. M. G. Evans: This mass that was present on the forehead was markedly 
tender on the patient’s admission, and the question arose as to whether or not it 
contained purulent material. The tenderness gradually subsided until it localized 
above the bridge of the nose. 

The incision was made from the outer angle of the eye above the eyebrow 
across the base of the nose to the outer angle of the other eye and extended well 
up beyond the hair line. A midline incision was made joining the transverse 
incision at the bridge of the nose and extending upward to ™% inch (1.25 cm.) 
beyond the hair line. These flaps were turned back by blunt dissection and included 
the periosteum and the under-surface. The incision was made carefully because 
I expected to find pus, but the knife went through thick, leathery fibrous tissue. 
Nearly two thirds of the bone from the supra-orbital region was gone. On each 
side a small tumor was found, the one on the left being a little larger than that on 
the right. The bone in this portion of the forehead was so dense and thick that 
it was difficult to take out the periosteal lining. The frontal bone was moth eaten 
in appearance for 3 inches (7.5 cm.). On removing part of this bone to get at the 
tumor, I found the entire floor of the right frontal sinus and practically all the 
left frontal sinus gone, with the exception of a thin portion which was sequestrated 
and attached to the tumor. That was removed. The masses were dissected free 
with the finger and with a periosteal elevator. The roofs of both orbits were 
gone. The masses extended downward into the ethmoid capsule, replacing the 
ethmoid cells anteriorly and posteriorly. The tumor in one ethmoid sinus was 
continuous with the mass in the opposite sinus; the anterior cerebral fossa was 
compressed slightly by expansion of the tumor. The cavity remaining after the 
removal of the tumor was fairly smooth, with the exception of the posterior wall 
of the frontal sinus, where in one place it was eroded for an area of 1 sq. cm. 
The exposed dura appeared normal. The wound was packed with iodoform gauze. 
The frontal bone was covered with compresses soaked in a saline solution, and 
flaps of skin were draped over them. The affected portion of the frontal bone 
was not removed. 

Dr. L. A. SCHALL: Was the tumor adherent to the dura? 


Dr. M. G. Evans: I do not believe so. The posterior wall of the sinus was 
the only part of the dura exposed by the growth, and it was essentially normal. 
No pus was found anywhere in that area. The biopsy was reported to show 
meningioma. 


Perrositis. Dr. P. E. Mettzer, Dr. M. H. Lurie and Dr. M. G. Lyncu. 


This is a case of a 21 year old woman, who nine weeks before examination, after 
an acute infection of the upper respiratory tract, acquired acute otitis on the right 
side, which progressed for four weeks and produced mastoiditis four weeks ago. 
She had acute headache, which persisted after the operation. One week before 
her admission to the hospital she acquired paralysis of the right rectus muscle 
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and the headache was markedly increased. On her admission to the hospital, on 
April 30, she showed persistent lateralized paralysis of the rectus muscle, marked 
headache and dizziness on turning to the right. The temperature at that time 
was normal. A roentgenogram was taken of the petrous tips as well as of the 
mastoids because of the pain behind the eyeball and the paralysis of the right rectus 
muscle, pain along the lower jaw and persistent discharge from the postaural 
wound, the mastoidectomy having been done four weeks before. 


DISCUSSION 
Dr. A. S. MacMILLan: Roentgenograms taken on the patient’s admission 
showed a group of cells in the zygomatic region. There was also a large mastoid 
on the other side. This plate was taken on the normal side and showed a group 
of cells internal to the superior canal wall in the apex. On the other side was 
a markedly decalcified area in the petrous tip. Another plate showed marked 
involvement of the same part, with a complete cavity at that point and with definite 


destruction as compared with the other side. 


Dr. M. G. Lyncu: A spinal puncture yielded essentially normal fluid, with 2 


cells. The following morning an operation on the petrous tip was done by Dr. 
Meltzer. 


Dr. P. E. Mettzer: The remaining cells around the zygomatic region were 
all cleaned out, and to our surprise there was a fistula in the solid angle just 
posterior and medial to the posterior semicircular canal, between it and the lateral 
sinus. The bone was then taken off from the sinus plate, exposing it to the solid 
angle and to the tegmen. The fistula was curetted medial to the posterior semi- 
circular canal and inferior to the superior semicircular canal. In the taking away 
of the bone the saccus was opened, and some fluid escaped. The fistula was then 
followed toward the apex. The wound was packed, and ine patient was taken 
down to the roentgen ray room. A probe was passed into the fistula, and a film 
was taken of the probe in place. The picture showed the probe in the petrous tip. 
(One suture was taken in the upper part of the wound; a fine rubber catheter was 
then inserted into the petrous tip area through the fistula, and the cavity was 
packed slightly with iodoform gauze.) 


Dr. M. H. Lurie: Dr. Meltzer got beyond the posterior semicircular canal; 
he found hard bone, and the fistula went above the internal auditory meatus. 

Dr. M. G. Lyncu: The patient was returned to the ward; the headache has 
gradually lessened, and the paralysis of the lateral rectus muscle has improved. 
Over a period of three or four days one could notice the improvement. The 
temperature has remained normal since the operation. 

Dr. H. P. MosHer: The books state that when there is a fistula the out- 
come is usually favorable in these cases. 


Dr. H. P. Canttt: Dr. Porter had a case of petrositis of the same type about 
three years ago but with not as large a fistula. 

Dr. C. T. Porter: The fistula went over the horizontal semicircular canal, 
beneath the crus in the superior semicircular canal. 


:A Case oF MENIERE’Ss SyNpDROME. Dr. H. G. Torey, Dr. P. E. Metrzer and 
Dr. M. G. Lyncu. 


The history of a woman of 62 showed that since the age of 43 she had been fol- 
lowed off and on in the outpatient department. In 1925 she first had headaches, with 
nausea, vomiting, dizziness and roaring in the left ear. The onset was sudden, 
with no history of any previous illness. The first attack lasted two weeks, and 
during the attacks she remained in bed. She was relieved from 1925 to 1928, at 
which time she had a more severe attack, lasting three weeks. After that she had 
attacks from one to one and one-half years apart until 1935. At that time she had a 
series of attacks lasting continuously over a period of three months, and from that 
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time on she has been dizzy almost every day. She has not been nauseated but 
has had extreme vertigo and ringing in the ears, which has continuously grown 
worse in the past three months. She was seen in 1925, 1928, 1930 and 1933 in the 
outpatient department, at which times both the ophthalmologic and neurologic 
department were consulted. The medical service could find nothing. She was 
followed, and a diagnosis of Méniére’s syndrome was made. She was sent to us 
with this diagnosis and a question of ligation of the sacculus. 

On admission the neurologic signs, ocular fields and fundi and the cerebrospinal 
fluid obtained by lumbar puncture were all normal. The neurologist questioned 
whether this was vertigo of central rather than peripheral origin. The conclusion 
was that it was peripheral, or due to the ear, rather than central, or intracranial. 
The Barany test showed an active labyrinth on the left side. It otherwise gave 
negative results. The tests showed that conversation was heard at 3 feet (0.9 
meter) only; a whisper could not be heard, and both the upper and the lower limit 
of hearing were down. A simple mastoidectomy was done by Dr. Meltzer; both 
the roentgenogram and the operation showed the mastoid to be essentially normal 
and of the fully developed type. After the mastoid cells had been exenterated, the 
dura was exposed from the lateral sinus forward. The entire cerebellar surface 
was exposed. The saccus endolymphaticus was definitely seen. It appeared bluish 
gray. The saccus was opened, with the escape of fluid. The wound was loosely 
packed with iodoform gauze and then closed. The after-care was like that with a 
normal simple mastoidectomy. 

For the first five days the dizziness continued. She could not raise her head 
from the pillow. At first she had third degree nystagmus. Within a week it dis- 
appeared. She is able to sit up and walk around. She has had no dizziness in 
the past week. She can now walk in a straight line. 


DISCUSSION 
Dr. P. E. Mettzer: She is able to move her head freely. Previously, she 
had to support her head so that the ocular movements were the same as the move- 
ments of the neck. She gets out of bed in the usual way. 
Dr. H. P. Mosuer: I think this is the first time that this operation has been 
done here to my knowledge. I should like to ask Dr. Meltzer whether he feels 
that this does away with incision of the vestibular nerve for Méniére’s syndrome. 


Dr. P. E. Mettzer: That I do not know. I think it would be a much easier 
thing to do. 


Dr. Tobey and I decided to operate on this patient. It was at the suggestion 
of Dr. Tobey, who called the condition “Méniére-like” disease. She did not 
have the typical Méniére syndrome. I believe that in a case of typical Méniére 
syndrome I should be inclined to do the Dandy operation. This patient was a 
music teacher and wanted to keep some hearing. As to the results of Dr. Port- 
mann, I am not acquainted with them. This is the first time I have tried this 
operation. 


Dr. H. G. Tosey: Since Dr. Portmann reported this operation—I think in 
Boston about ten years ago—I have been hoping I might possibly do one. The 
patient came to the office. I went all over her record at the infirmary and then 
came to the conclusion that hers probably was one case in which I might try 
the procedure with a perfectly clear conscience, because she was becoming inca- 
pacitated by the disease. Walking along, she deviated to the right. She wanted 
to save what hearing she had in the affected ear. Section of the nerve is supposed 
to be done without interfering with the hearing, but I think Dr. Mixter said there 
is always some danger of destroying what hearing there is in the ear. 

Dr. Portmann did report 3 cases lately in England, where he said that the 
patients had been cured. I do not see what there is to hinder the symptoms from 
recurring when the incision once heals. 
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CONGENITAL NASAL DEFORMITY AND ATRESIA OF THE POSTERIOR CHOANAE. Dr. 
V. H. Kazanjian and Dr. L. A. Brown. 


A 13 year old girl who came from Prince Edward Island was admitted cne 
week ago, complaining of nasal deformity and obstruction to breathing since birth. 
The past history was entirely irrelevant. 


On examination the nose was seen to be wide and appeared bifid. The right 
side seemed more or less normal, and the nasal bone seemed to be straight from 
the frontal region down. The left greater alar cartilage was partly deficient, and 
both cartilages were soft. There was not the normal curve to the left ala; it 
did not reach its normal attachments. The inside of the right naris appeared to 
be normal, and no perforation of the septum was seen. On the left side the lower 
part of the nose was blocked by an abnormal height of the floor of the nose or 
the septum was so deviated that it extended under the left lower turbinate. The 
mucous membrane of the nose was rather pale and allergic, with a thin serous 
secretion. By postnasal inspection, no openings could be made out in the posterior 
choanae. The orifices of the eustachian tubes appeared normal. The teeth (upper) 
were extremely irregular. The arch of the palate was extremely high and narrow. 


DISCUSSION 


Dr. A. S. MAcMILLan: The roentgenogram showed the antrum to come over 
to the midline, so that this portion of the nose was completely shrunken. The 
ethmoid sinuses were much broader than normal. The antrum was normal. On 
the left side there was marked narrowing caused by the antrum’s coming over. 
This side was completely blocked. 


Dr. L. A. Brown: On April 9 an operation to correct the cbstruction to 
breathing was done by Dr. Kazanjian. 

With the patient under ether anesthesia, the posterior part of the pharynx was 
examined and the posterior choanae on both sides were found to be closed, the 


obstruction on the left being bony and that on the right mostly bony but with 
a small opening in the bone closed by membrane. 


The left inferior turbinate was removed, and the left antrum was immediately 
entered owing to its encroachment on the left vestibule. Most of the lateral nasal 
wall on the left side was removed, and some of the posterior ethmoid cells were 
exposed. The choana on the left side could not be opened by light pressure with 
a probe. The columella was taken loose at its attachment to the face, and the 
nose was turned back. A submucous resection was then done all the way back 
to the sphenoid bone. The nasal spine was on a level with the middle turbinate. 
The floor of the nose on the left side reached half way to the middle turbinate. 
The floor on the right was not as high but was elevated above normal. As much 
of the floor on both sides as could be removed without going into the mouth was 
removed by a chisel. The left flap of mucous membrane of the septum was 
removed, and the posterior part of the right flap was removed. It was possible 
to pass a probe through the membranous part of the stenosed right posterior 
choana, and through this point the bone was removed with a Kerrison forceps 
across the sphenoid, the bone in both choanae and the portion of the septum below 
the sphenoid being removed. The left flap of the septum and the posterior third 
of the right flap having been removed, the whole posterior part of the nose was 
opened into the nasopharynx by one opening. The superior branch of the superior 
labial artery was tied with a suture. A cigaret drain was placed in each naris 
and sutured together and then to the columella at its attachment to the face. The 
drains were also pinned together with a safety-pin. A dressing was applied, and 
the patient was returned to the ward in good condition. Dr. Kazanjian said that 
he hopes in about ten days to do a corrective operation for the nasal deformity. 


Dr. G. B. Frep: Why was the mucous membrane of the left side of the 
septum removed ? 
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Dr. L. A. Brown: The septum was externally irregular. It seems that in 
this occlusion of the nose the septum had been pushed down to one side. In the 
posterior part of the nose the septum was %4 inch (0.6 cm.) wide, and it was 
removed to get more opening into the nose. 

Dr. P. E. Merrzer: If there is an opening about 1 inch (2.5 cm.) across 
and 1 inch (2.5 cm.) high, what will the ultimate opening in that region be, con- 
sidering the formation of granulations and the annular constriction which usually 
follows it? 

Dr. V. H. KazanjIan: The posterior opening is surrounded by a bony wall 
and not by soft tissue; so I do not expect much constriction. If there were any 
perforation of the soft tissue of the soft palate, there probably would be a good 
deal of constriction and stenosis. 

The anatomic landmarks were confused in this case. The patient had a high 
dental arch and a thick bony septum, and over that was superimposed a cartilag- 
inous septum. After cutting the columella we brought that out, so that we started 
the submucous resection. The mucous membrane on the left side was thin, while 
that on the right side of the septum was thick. Yet the bony septum was not 
open. I took a rongeur bite, hugging the floor of the nose constantly, and then 
gradually went up and carefully trimmed all I could, which gave a good view 
of the operative field. 


Dr. M. H. Lurie: Did taking out the lateral wall of the antrum give an 
exposure of the occlusion? 


Dr. V. H. KazAnjIAN: That was accidental. I did not mean to open the 
antrum. In removing the lower turbinate I opened the whole field. I took the 
posterior wall of the antrum to enlarge the posterior opening. 


OSTEOMYELITIS OF THE SKULL WITH ABSCESS OF THE FRONTAL LOBE AND CyST 
OF THE BRAIN. Dr. G. H. Porrier and Dr. M. G. Lyncu. 


A woman aged 26 was a patient here in 1932 with osteomyelitis of the skull. 
After the operation for osteomyelitis and drainage of an abscess of the frontal lobe, 
she made an uneventful recovery. She returned twice in 1932 for removal 
of sequestrums. Since the removal of the last sequestrum she has had epileptic 
convulsions at eight month periods. She was admitted to the hospital in 1934 
with a convulsion; it ceased within two days, and she was discharged. On Jan. 31, 
1936, she was admitted in a state of coma, with a history of a convulsion occurring 
at 11 o’clock the night before, three during the night and five since 7:00 o'clock 
in the morning. She was admitted to the hospital at 4:30 p. m. with a tempera- 
ture of 102 F. and comatose. The spinal fluid was perfectly clear, with 2 cells. 
The blood culture was normal. The neurologic examination showed a decrease 
of reflexes on both sides. She had a convulsion before operation on the morning 
of operation, showing greater activity of the left side. 

Dr. Poirier operated, turning back the flap of the incision made for the opera- 
tion for osteomyelitis; a large cyst was found, which was not directly connected 
with the brain and seemed walled off. No lead from it was found. The wall 
seemed thick. This was packed with iodized poppy-seed oil 40 per cent, and a 
roentgenogram was taken, which showed the extent of the cyst after operation. 
It extended 3 mm., back in the midline in the frontal lobe. 

The iodoform pack was removed the following day; 2 cc. of iodized poppy-seed 
oil was dropped in, with the idea that if there was any cavity the oil would 
flow into it. It took the patient three days from the time of operation to recover 
from the coma. She is now as bright as she is normally. She has no complaints 
at all and has no headache. Her temperature has been normal since February 3. 
The cavity is being packed with plain gauze, and granulations are starting. The 
members of the neurologic department think that she will probably have epileptic 
convulsions from time to time later. They do not know whether they were due 
to the cyst or to adhesions, but since the flap was removed she has had no 
convulsions and has felt fine. 
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DISCUSSION 


Dr. L. E. Wurte: On the second day after the operation Dr. Poirier explored 
the brain with the needle and found nothing. 

Dr. H. G. Tosey: The possibility is that she may have more epileptic attacks 
even with the cyst ruptured. 

Dr. C. T. Porter: Was the fluid under great pressure in the cyst? 

Dr. M. G. Lyncu: It was under some pressure, not too much. 

Dr. J. E. Quincy: Was there any history of epilepsy? 

Dr. M. G. Lyncu: Not before the abscess formed in the frontal lobe or aiter 
1932, when the last sequestrums were removed. She had a convulsion eight months 
after that and then at about eight month intervals. 

Dr. C. T. Porter: Is there any connection with the nasal cavity? Can one 
get into it from above? 

Dr. M. G. LyncH: Not now, but one could at the first operation. By now 
that is all blocked off. 


MASTOIDITIS WITH ABSCESS OF THE BrAIN. Dr. H. G. Tosey and Dr. P. S. 
MERTINS. 


The patient, a man aged 46, was in perfect physical and mental health until 
about the middle of December 1935, when he caught a severe cold, after which 
he had acute otitis media in the left ear. Paracentesis was done by his local 
physician on December 25. Mastoiditis developed, and a simple mastoidectomy 
was done on January 8 by his local physician. He did well for two days but 
acquired marked swelling around the mastoid incision, and three days postopera- 
tively the incision was opened again and the zygoma curetted. At that time it 
was reported that no sinus or dura was exposed. 

The patient made an uneventful recovery, except that there was a small drain- 
ing fistula in the upper end of the incision. The patient was well until four weeks 
ago, when he came home drunk for the first time. After this the family noticed 
a distinct change in his personality. He became irritable, and five days before 
his admission he showed marked aphasia. He was seen again by his local physician 
and showed a distinct word aphasia with some change in personality and orienta- 
tion. There were changes in the visual fields, which were moderately diminished. 

The patient was sent here and on examination showed a small dilated sinus 
at the upper end of the incision. The ear drum was intact. He could hear sounds 
at 6 feet (1.8 meters) with the noise apparatus in the other ear. A roentgen- 
ogram of the mastoids showed an incomplete mastoidectomy wound, with a few 
cells in the zygoma and around the sinus. The patient showed marked aphasia 
for words. He was practically oriented and at times talked rationally. The 
neurologic examination confirmed the diagnosis of aphasia. The visual fields and 
the fundi were examined and showed homonymous hemianopia involving the right 
upper quadrants of the fields. The fundi were normal. The members of the 
ophthalmologic service felt that the findings indicated a lesion in the left temporal 
lobe corresponding to the region near the aphasia center. A lumbar puncture 
was done, and the fluid contained 4 cells. The Wassermann reaction of the spinal 
fluid was negative, but the colloidal gold curve started higher and dropped off 
to normal. The blood count was 9,000, with 82 per cent polymorphonuclears. It 
was felt definitely that there was an abscess of the brain, and six days ago he 
was operated on by Dr. Tobey. A revision of the mastoidectomy wound was done, 
and many cells were cleaned out in an area over the sinus. A large area of the 
dura apparently exposed was found dirty and covered with granulations. No 
perforation of the dura could be seen, and this and part of the squama of the 
temporal bone were removed. The wound was packed with iodoform gauze, which 
was left in for two days. Two days later, under anesthesia with avertin 
(tribromethanol in amylene hydrate), the patient was again operated on by Dr. 
Tobey. 
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DISCUSSION 


Dr. P. MyseLt: The dura at the previous operation had been run over with 
the diathermy apparatus, and the small vessels were coagulated. A small incision 
was made in an area above the mastoid, with the Cushing needle inserted and 
going forward about 1.5 cm. A small abscess capsule could be felt. The Cushing 
needle was pushed into this, and less than 1 ounce (29 cc.) of thick creamy pus 
was obtained. With the diathermy apparatus Dr. Tobey cut down on the needle, 
and a wire basket was inserted. 


Dr. A. S. MacMrtran: The roentgenogram shows iodoform gauze overlying 
the wire gauze basket. Iodized poppy-seed oil was dropped in, but it ran back 
over the dressing. 

Dr. P. S. Mertins: The patient has had no fever or meningeal symptoms, 
but the aphasia is still marked. He is still well oriented, but he cannot identify 
objects. 

Dr. G. H. Porrter: Was this direct extension or extension through the 
lymphatics ? 

Dr. P. Mysev: I think it is a direct abscess of the brain, because at the first 
operation Dr. Tobey had the impression that there was an injury to the dura. 
There was a tiplike projection of the dura, which he felt came from an injury 
at the simple mastoidectomy. The patient certainly became worse after the 
operation. The otitis was acute, not chronic. 


FurTHER Report (Two Weeks Later, Marcu 25, 1936) 


Dr. P. S. Mertins: The postaural wound is entirely closed. Four weeks 
before his admission the patient began to show changes of personality. Examina- 
tion on admission showed a postaural fistula, which was draining a slight amount 
of pus. As was stated, he had marked aphasia, and examination showed right 
homonymous hemianopia, which the members of the department of neurology felt 


was consistent with a process in the left temporal lobe. It was felt that this was 
almost a textbook picture of abscess of the left temporal lobe. Nineteen days 
ago he was operated on by Dr. Tobey. The mastoid was cleaned out thoroughly, 
and a wide decompression of the squama was done. Two days after the first 
operation the brain was explored. 

DISCUSSION 

Dr. H. G. Tosey: At the first operation the mastoidectomy was found to have 
been rather incompletely done. A small area of dura was exposed. On that area 
a thickened triangular bed was seen. It looked suspicious, having been injured 
at the time of operation. It seemed to be lifted from the dura. After that the 
dura was coagulated with diathermy. Two days later the area was explored with 
avertin anesthesia without any ether. It was done simply. The dura was opened, 
and a needle was introduced, and immediately beneath the dura I could feel the 
capsule. With that particular abscess I could feel the needle slide off the capsule. 
I changed the aim of the needle, and then with pressure it did not slip off. It 
took considerable pressure to get this needle through the capsule. With the needle 
in place the diathermy was used to cut a cone. 

At no time has the patient been really ill. When he came in, he looked as he 
appears now. He had no fever to speak of, and he was perfectly well, except 
for the aphasia. 

Dr. P. S. Mertrns: The temperature was absolutely normal for the nineteen 
postoperative days. The pulse has shown no deviation from the normal limits. 

Dr. L. E. Wuite: How long was the time between the simple mastoidectomy 
and the admission here? 

Dr. P. S. Mertins: Two and one-half months. The first mastoidectomy was 
done one week after Christmas. 

Dr. P. E. Mettzer: What was the reaction to the removal of the cone after- 
ward? Was there much true cerebritis ? 
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Dr. H. G. Tosey: No. We took out a large enough area. I could get a 
finger in and feel the capsule and could not feel any extension at all. 


Dr. P. S. Mertins: The cultures showed hemolytic streptococci. 


A CASE oF Deep CervicaLt Apscess. Dr. C. T. Porter, Dr. M. G. Evans and 
Dr. E. R. IrGENs. 


This patient, a woman 24 years of age, complained of sore throat. She was 
admitted on April 4, 1936, to the Gardner State Hospital. Examination showed 
the pharynx to be red and swollen. Culture of material from the throat was 
positive for the hemolytic streptococcus. The swelling continued to increase, 
and with the swelling was inability to open the mouth. On April 7 a peritonsillar 
abscess on the left side was opened, with evacuation of considerable pus. The 
incision drained well for several days. On April 9 ptosis of the right lid was 
noted. The temperature ranged from 103.6 to 99.8 F., and on April 13 it went 
to 104.6 F. She was again examined in consultation with an otorhinolaryngologist, 
and the report was: The right drum and canal were normal. Slight redness was 
present over the malleus, but the drum was not inflamed. The canal was normal. 
Both mastoids were clear on transillumination. The sinuses were clear on trans- 
illumination. There was moderate swelling of the palate and of the anterior pillar 
on the right side. The posterior two lower molars were inflamed, with pus next 
to the teeth. 

The temperature remained irregular. The heart was somewhat enlarged. On 
April 24 the patient was examined in consultation with Dr. W. D. Smith, who 
found no signs of meningeal involvement, but there were tenderness in the neck 
at the base of the skull on the right side and ptosis of the right upper lid, and 
the right pupil was smaller than the left. 

Two blood cultures were taken; one showed no organisms, and the other was 
thought to be contaminated. White blood cell counts varied from 13,600 to 
16,300, with a relative rise in the percentage of polymorphonuclears. 

On April 25 the patient was referred and admitted to this hospital. Examina- 
tion showed a rather pale girl, perspiring slightly, not in particular distress, but 
complaining chiefly of swelling. The right pupil was smaller than the left, and 
ptosis of the right upper lid was present, the palpebral fissure being about 24 per 
cent narrower than the left. Enophthalmos was apparently present. Extra- 
ocular movements were normal. Both ears and the nose were normal. The 
tonsils were out cleanly. The right lateral pharyngeal wall appeared slightly 
more prominent than the left but was not injected. In the neck slight swelling 
was noted posterior to the right sternocleidomastoid muscle about 4 cm. distal to 
the tip of the mastoid process, with marked tenderness over the area of swelling 
but no induration or inflammation. No nodes were palpable. The temperature 
was 102.8 F. by mouth; the pulse rate was 82, and the respiratory rate was 22. 
The white blood cell count was 7,800, with a normal differential count. The 
value for hemoglobin was 85 per cent. A roentgenogram of the neck showed a 
slight increase in the posterior nasopharyngeal wall. 

On April 26 the report of a medical consultation was as follows: Examination 
showed a pale girl, rather drowsy (codeine ?), with cold extremities and a normal 
respiratory rate. There was definite lagophthalmos on the right side, with con- 
striction of the right pupil to a pinpoint. The left pupil was about 3 mm. in 
diameter and reacted to light and in accommodation. The trachea was pushed 
over to the left, with tenderness posterior to the edge of the right sternocleido- 
mastoid muscle. The lungs were apparently clear. The heart was not enlarged. 
The pulse rate was approximately 48 per minute, with sinus bradycardia. The 
blood pressure was 92 systolic and 64 diastolic. Examination of the abdomen, 
by percussion, showed that the spleen and liver were not palpable or enlarged. The 
extremities were normal. 


Impression.—There seems to be a deep cervical abscess which has affected the 
parasympathetic nervous system in the neck and is stimulating it, resulting in 
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constriction of the pupil and bradycardia. Atropine in doses of 450 grain (0.0004 
Gm.) every four hours, about five times daily, would increase the heart rate and 
probably raise the blood pressure. Otherwise, I believe that the abscess should 
be drained as soon as it is felt that it is ready. At present there does not seem 
to be any evidence of septicemia—at least not clinically. On second consideration, 
the lagophthalmos cannot be explained by parasympathetic stimulation (irritation). 
She probably does have Horner’s syndrome. At present while she is lying on 
the left side her pulse rate is 96. It is possible that the bradycardia is partially 
due to pressure of the abscess on the carotid artery, and if so, her pulse might 
be more rapid when she is on her left side than when she lies on her back or 
her right side. 

Neurologic Consultation—Examination showed slight ptosis of the right eyelid 
and slight exophthalmos on that side. The margins of the optic disks were 
blurred. Otherwise, neurologic examination gave negative results. No meningeal 
signs were noted. The impression is that she has septicemia. The fundi should 
be followed. 


Ophthalmologic Consultation—The patient has Horner’s syndrome on the right 
side (slight ptosis, small pupil and enophthalmos [?]). There is beginning choking 
of the disk in both eyes, more marked in the right eye. We cannot measure the 
amount of choking. The patient cannot converge well. The visual fields are 
grossly normal. Dr. King agreed that there is choking of the disks. Pseudochoking 
is a faint possibility. 

Present State (April 29)—The highest temperature in the past forty-eight 
hours was 100.2 F. (by mouth). The general condition was unchanged. At 
lumbar puncture at 10:30 a. m. the initial pressure was 180 and the final pressure 
110; there was apparently a block of the right jugular vein. About 2 cc. of clear 
spinal fluid was removed. Examination showed 9 mononuclear cells; the sugar 
‘ content and the globulin content were normal. 


Discussion, Aprit 29, 1936 


Dr. C. T. Porter: There are some things that still cannot be tied up to an 
ordinary peritonsillar abscess. I thought she had mastoiditis that had broken 
through and pointed into the lateral pharyngeal wall. She still has, in my opinion, 
a possibility of some trouble in the mastoid on that side. She has Horner’s syn- 
drome, which could be explained by the disease of the cervical sympathetic nerves. 

In Horner’s syndrome there is a little sinking in of the contents of the orbit, 
owing to the loss of tone of the smooth muscle fibers; there is also slight ptosis 
of the upper lid, and usually sweating is noted on that side. The other side is all 
right. That can be explained in this instance by the inflammation in that region. 
The pupil is the size of a pinpoint. 

Dr. H. G. Tosey: Can nothing be seen or felt in the nasopharynx? 

Dr. C. T. Porter: There is nothing to be seen. The whole pharynx is per- 
fectly normal. The patient had a marked boggy swelling posterior to the mastoid 
in the low occipital region. There is slight congestion or blocking of both disks, 
which does not go with Horner’s syndrome. The general reflexes are normal. 
Tomorrow we plan to make an incision into the neck to see what the jugular vein 
is like and what is indicated. I am still a little inclined to look at the mastoid. 
The neck is stiff on account of the swelling. It is painless—a deep abscess. 

Dr. H. P. Mosuer: This is almost a textbook picture of infection of the 
internal jugular vein from deep pus in the neck. 


Dr. H. P. Canty: I think it is thrombosis of the jugular vein from deep pus 
or from the pharynx. 


Dr. C. T. Porter: The incision was made anterior to the palate and was 
opened and drained and then opened itself and drained. 


Dr. H. P. MosHer: Then we shall have to make an anterior incision. 





SOCIETY TRANSACTIONS 


FurRTHER Report, May 6, 1936 


On April 30 the patient was operated on with ether anesthesia by Drs. Porter, 
Evans and Irgens, and ligation of the right internal jugular vein was done. The 
neck was explored in the occipital triangle, and a simple mastoidectomy on the 
right side was done. 

An incision was made at the anterior border of the sternocleidomastoid muscle 
from just below the tip of the mastoid distally for 4% inches (11 cm.) through 
the skin, superficial fascia, platysma muscle and deep fascia; the bleeding points 
were clamped and ligated. Dissection was done with scissors and blunt dissection. 
Two large lymph nodes overlying the carotid sheath and obscuring it were excised; 
the larger of the two nodes measured about 2 cm. in length and was oval, smooth 
and congested. The carotid sheath was exposed, and the internal jugular vein, 
the vagus nerve and the carotid artery were identified. The common facial vein 
was patent, but above its junction with the internal jugular vein the jugular vein 
was collapsed, smooth and grayish. The jugular vein was tied with four no. 2 
chromic catgut sutures, with about 1 cm. of vein between the two middle ties; 
this section of vein was excised and placed in a fixative. A culture was taken. 
No evidence of infection was found. The sternocleidomastoid muscle was dissected 
free and retracted forward. The neck in the superior half of the occipital triangle 
was explored for deep pus around the trapezius, splenius capitis and scalenus 
muscles to prevertebral fascia, but no pus was found. 

Next, the incision was continued superiorly behind the ear—the usual mas- 
toidectomy incision, but continuous with the incision in the neck. The soft tissues 
were retracted, and the mastoid was exposed and entered with a mallet and gouge; 
the bone seemed to bleed rather freely. Further uncovering of the mastoid cells 
was done with a curet and a rongeur, and the antrum was located. As the cells 
were opened, most of them were seen to contain thin watery fluid with a yellow 
tinge. A culture was made. The tip cells were cleaned out widely; the sinus 
was exposed and appeared healthy. The wall of the sinus was yellowish gray to 
the upper knee. An incision about 1 cm. in length was made through the wall; 
thick yellow pus welled up through the wound; a culture was made, and a small 
section of the wall was taken for pathologic examination. The pus was removed 
by suction. There was free bleeding from the region of the upper knee, but no 
bleeding from below. The sinus was packed above and below the strips of iodo- 
form gauze. One silk suture approximated the upper end of the incision behind 
the ear. The distal portion of the wound from the tip of the mastoid downward 
was closed with four deep sutures, a rubber dam drain first being placed deep in 
the wound; the edges of the skin were then approximated with interrupted fine 
dermal sutures. The dressings to the wound were held in place with a Bender 
bandage. Blood was taken for culture. he patient was sent to the ward in 
good condition, where hypodermoclysis of 1,500 cc. of a physiologic solution of 
sodium chloride was immediately started. 


DISCUSSION 

Dr. C. T. Porter: I shall make one correction in the history. The roentgeno- 
grams did not show any destruction. I do not think that the mastoids were both 
normal. The right mastoid did show some slight changes that were not present 
in the other. 

Unless this patient had a lateral pharyngeal abscess which thrombosed the 
jugular vein in the neck and had quieted down entirely, she must have had mas- 
toiditis with thrombosis of the jugular vein and blocking of the emissary vein 
to cause the swelling behind, but that would have given edema and not a tender 
swelling such as this was and would have pitted on pressure with no signs in 
the neck. It seemed as though had she had primary infection in the pharynx 
with secondary involvement of the jugular vein, this infection would have stayed 
in the neck, gone up and stayed up. It seemed to us that if the infection started 
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in the jugular vein below it should have stopped in the bulb. I considered this, 
and Dr. Mosher thought that perhaps the patient did have a blocked jugular vein. 
Of course, we ordered a Tobey-Ayer test. 

The operation was primarily to locate the vessels in the neck. We made an 
incision far enough back so that it was comfortable, quick and easy, and we did 
locate the vessels and large glands external to and on the jugular vein. One of 
them was 1 inch (2.5 cm.) long and from % to % inch (0.8 to 1.25 cm.) in 
diameter. The other was half that size. The vein was collapsed but not throm- 
bosed down to the facial vein. 

Considerable blood came down from the jugular vein; blood could be forced 
back when it was cut off. It was tied with a double ligature. There was no 
pus or actual thrombosés in that part of the vein. 

On opening the mastoid we found dark bone, not actively infected, although 
it did seem to be a little more soft than one would expect in the normal live 
mastoid. Each cell as it was uncapped was filled with fluid that looked yellowish. 
The cells were curetted. One cell had pus, according to my first assistant. We 
uncovered the sinus after fairly thoroughly cleaning out the mastoid and locating 
the antrum. There was a shelf of bone leading into the antrum. The sinus plate 
seemed to be fairly healthy. There were no granulations on the sinus. Its wall 
was discolored instead of being bluish. It was yellowish up to the knee and 
dipped in toward the bulb there. When this region was opened, pus welled out 
of the sinus, and the clot went back to the point of dipping in toward the bulb, 
and free bleeding was obtained. There was no bleeding from below, and a con- 
siderable amount of pus was shooting out. At the present time the Horner 
syndrome is clearing up; the pupil cleared in forty-eight hours. All the tissue 
posteriorly was explored through this incision, which finally started at the mastoid 
and went on to the clavicle. No pus was found in the region of the clavicle. The 
tissues were matted together and edematous, and that was about all the pathologic 
change found. The sinus was opened, and sections were taken. 


Dr. H. P. Mosuwer: This is one of the most exciting cases we have had. 
First, I wish to speak of the value of an exploratory operation when one is in 
doubt, especially in connection with a condition in the ear or in the neck, because 
the operation is simple and safe. The second point is the interpretation of the 
roentgenogram—in other words, the going ahead in spite of the roentgenogram. 
I said last time that the case was a typical instance of infection of the jugular 
vein from pus in the neck—typical of infection from the internal jugular vein— 
and that was the time when that vein should have been looked at. It was well 
collapsed down to the vessel. In other words, the neck should have been looked 
at earlier. 

The patient had a tender neck, and there was a question whether pus could 
come down through the tip and in the retropharyngeal space and give a pharyn- 
geal abscess. A roentgenogram showed slight clouding from the mastoid. I think 
that one holds back a little on the interpretation when the clinical findings warrant 
exploration of the mastoid. The mastoid was explored, and we found infected 
serum, a hemolytic streptococcus and thrombosis of the jugular vein. So when 
in doubt, one should do an exploratory operation when the abscess is in the neck 
or in the mastoid. 


Dr. F. E. Gartanp: This condition was diagnosed as a peritonsillar abscess 
in the beginning. When we looked at the throat, there were no tonsils. It could 
not be a peritonsillar abscess. It must have started with a deep cervical abscess. 
The first infection was in the lateral bands of the pharynx; from that the deep 
cervical abscess developed. The abscess was opened from the throat side, which 
I do not consider a good thing to do, and it was opened through the anterior 
pillar. In a deep cervical abscess the lesion probably is farther back than that 
and one has to make a long incision from the anterior pillar. There is no decrease 
in drainage. Drainage from a deep cervical abscess is from 2 to 3 ounces (58 to 
87 cc.) of pus for a week or ten days. The incision has to be from the outside. 
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Thinking it over, it seemed to me that it was a deep cervical abscess which might 
have produced this inflammatory process in the pharynx, and with the normal 


roentgenographic picture of the mastoid it seemed to me that the involvement was 
through the mass in the throat. 
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Report OF THE Boarp OF TRUSTEES OF RESEARCH FuNpDs. Dr. JoHn B. Rat, 

New York. 

The annual meeting of the trustees of the research fund was held at the 
Academy of Medicine, in New York, on Jan. 9, 1937. 

The notice of the death of Dr. Arthur B. Duel was presented by Dr. John 
R. Page and was ordered spread in full on the minutes. 

The board then elected the following officers: chairman, Dr. J. Gordon 
Wilson, Chicago; vice chairman, Mr. Starling W. Childs, New York; treasurer, 
Dr. Edmund P. Fowler, New York, and secretary, Miss Mary R. Taylor. 

As lay advisers, the board retains Mr. George E. Coleman, of Santa Barbara, 
Calif., and W. J. Dupratt White, of New York. 

As professional advisers, the board retains the services of Dr. Madison Bentley, 
Sage Professor of Psychology at Cornell University, of Dr. W. A. Neilson, 
President of Smith College, and of Dr. John Tait, Professor of Physiology at 
McGill University. 

Dr. Wesley C. Bowers, of New York, was elected a trustee to fill the vacancy 
resulting from the death of Dr. Arthur Duel. 

Dr. J. Gordon Wilson presented his epitome of the reports of the research 
workers, all of which had been submitted to individual members of the board 
prior to the meeting. 

The board thanked Dr. Wilson for his able résumé and empowered him to 
thank the research workers for their valuable reports. 

The thanks of the board for interest and services were extended to Mr. 
Childs, who responded, and the chairman expressed similar thanks to Mr. J. 
Dupratt White, who was unavoidably absent. 

During the year the third volume on the literature on otosclerosis was published, 
bringing the work up to 1935. Dr. F. Robbins wrote the text and the annotated 
bibliography. This work continues. 

The estimated income for 1937 amounted approximately to $14,700, and allo 
cations were made to the amount of $14,650. 

The trustees report with gratification a gift to the permanent fund of approxi- 
mately $100,000. The donor is the vice chairman of the board, Mr. Starling W. 
Childs. In making this contribution to the capital fund, Mr. Childs makes certain 
reservations as to the immediate disposition of income. These conditions will be 
scrupulously observed by the board, but it must be a source of gratification to all 
concerned that in later years and as knowledge increases, he will still be con- 
tributing toward the solution of the difficult problem of chronic progressive 
deafness. 
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REPORT FROM THE Board or TRUSTEES OF THE RESEARCH FuNp. Dr. J. Gorpon 
Witson, Chicago. 
This report may be best presented under the following headings: 
I. Anatomy, including embryology and pathology 
II. The psychophysiology of hearing 


III. The effects of drugs on the hearing and the influence of the 
glands of internal secretion on otosclerosis and on hearing 


IV. Progress toward the perfecting of aids to hearing 


Anatomy.—Anatomic and pathologic studies of the petrous bone have been 
chiefly directed to answer the question: “Why should the area between the 
cochlea and the stapes be so prone to osseous changes and to otosclerosis?” 
Only in man is there a channel of connective tissue extending from the vestibule 
to the middle ear. A fissula ante fenestram is constantly present in the embryo 
and may persist in part or in whole during life. Around this fissula development 
in irregularities is most marked. 

Professor Bast continues anatomic studies on the tissues in or near the site 
of predilection for otosclerosis. He has concluded that in the fissular region the 
capsule is in an unstable state. He thinks that this is a focus which may lead 
to otosclerosis. He has found, further, that in 83 per cent of his series the 
utricular valve should be capable of closing the utricular opening. 

Professor Anson has noted that the cartilage between the stapes and the 
cochlea is never completely replaced by bone, even in the aged. His conclusions 
are that the fissular area is histologically mobile and the persisting cartilage is 
associated with sclerotic bone at the “site of predilection.” He has published a 
paper on the form and structure of the endolymphatic duct in man. He agrees 
with Dr. Guild that its rugose wall is the area in which the endolymph is 
absorbed into the vascular system. 

Air cells of the petrosa have been studied by wax plate reconstructions. The 
air cells open directly into the tympanic cavity. These openings may have been 
called “fistula tracts’’ by otologists. The communication with the mastoid air 
cells is through the tympanic cavity only. 

Psychophysiology of Hearing.—Supported by funds from the committee, inves- 
tigations are being carried on at the University of Illinois, McGill University, 
the University of Wisconsin and Harvard University involving histologic, physio- 
logic and psychologic studies. It is recognized that the electrical impulses picked 
up by the Wever and Bray method are not a nerve action current. The cochlear 
response is believed to be due to a difference of potential developing at some 
point in the cochlea associated with the reception of sound. Fundamental to 
deductions from this method, it is essential to determine where this difference of 
potential arises, for if it arises in the organ of Corti, it may be taken as an 
index of hearing; if it arises from a membrane outside the organ of Corti, it 
may not be useful as an index. So far, the investigators have came to no 
agreement. 

Dr. Davis believes that the “cochlear response” is generated by sensory cells 
of the organ of Corti. Dr. Bast disagrees and states that normal responses can 
be obtained when the organ of Corti is largely atrophied. 


Localization of Sound in the Cochlea.—Low frequencies are more readily picked 
up from the apex and high frequencies from the base of the cochlea. This localiza- 
tion is not absolutely specific. 

Professor Tait is unable to find clear signs of localization. Four conditioned 
animals with lesions at the apex gave widely different curves. 

Dr. Culler, after destruction of areas of the cochlea, finds a more definite 
localization than have other investigators. 

Effect of Drugs on the Hearing—Dr. Fowler, by placing sodium chloride, 
calcium chloride, quinine dihydrochloride and other drugs on the round window 
of dogs and cats, shows that all degrees of nerve deafness can be produced. His- 
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tologic examination shows progressive destruction of the organ of Corti and a 
severe lesion at the lower turn near the round window. This suggests that the result 
obtained by the injection of thyroxin, as reported by Gray and Goldstein and 
others, can be correlated to that obtained by sodium chloride. 

The cessation of tinnitus, especially if it is of high pitch, may be due to 
injury to nerve endings in the basal coil. 

Dr. Bast, working with Professor Eyster, studied the effect of drugs on the 
hearing of guinea-pigs, dogs and cats. Dr. Culler is carrying on the study of 
the influence of pituitary endocrine secretions on nerve and bone. 

Aids to Hearing—Professor Knudsen and his associates are inserting into 
audiophones suitable selective amplification corresponding to losses at different 
frequencies. They are of high quality and transmit speech to the user in a natural 
manner. Other curves than those that indicate the threshold of hearing are 
being plotted and considered: that for the threshold of feeling, one or more 
for a sensation of equal loudness and the curve of “optimal comfort.” 

I wish to mention the work of Dr. Marvin Jones on the examination of 
pathologic temporal bones and similar work by Dr. Fowler Sr. and Dr. Fowler 
Jr., who also correlated the audiometric charts. I ask permission to convey to 
the various research men receiving grants, expression of continued interest and 
blief that what they are doing is preparing the way for a better knowledge of 
hearing and the amelioration of the lot of the hard of hearing. 

This review is intended to indicate the general trend of the investigations. 
Members of the society will be gladly given complete reports. 

Part II.—Dr. E. W. Hacens, Chicago: The petrous bones of 12 children 
dying with meningitis have been examined microscopically. The ages varied from 
six months to 14 years. All but one child had definite otitis media. 

The bacteriology showed four cases of streptococcus, six of pneumococcus, one 
of influenza and one mixed infection. The organism was recovered on culture of 
the spinal fluid in six of the 12 cases. 

A number of connections between marrow cavities, pneumatic spaces and 
Haversian canals, and from each of these to the petrous surfaces are no doubt 
present in all petrous bones; however, they are apparently not a common path- 
way for extension of infection to the meninges. Infected thrombosed vessels 
were not seen in this series of bones. 

In spite of osteitis in 11 of the 12 cases, and osteomyelitis in three cases, 
practically no evidence of a direct extension of infection to the meninges was 
found. Labyrinthitis is very common in these cases and in this series was appar- 
ently secondary to the meningitis. In 8 of the 12 cases pneumatic spaces 
extended beyond the arch of the superior canal, and in 2 of these pneumatic 
spaces were found far forward to the petrous tip. In 1 of these the child was 
only 3 years old. 

In 6 of the 12 cases mastoid operation was carried out. In only 1 of 
these was extension of the disease to the meninges found, and here the pathology 
was in the sigmoid sinus region overlying the posterior fossa. 

Meningitis may occur in cases with ear infection and yet the meningitis need 
not be secondary to the ear infection. Concomitant sphenoiditis and osteo- 
myelitis has been stressed in the literature as an etiologic cause for meningitis 
One of the patients in this series had osteomyelitis of the sphenoid as well as 
petrositis. Meningitis may apparently also occur through a blood stream infec- 
tion when the origin may be anywhere in the respiratory tract. In cases of 
meningitis with ear involvement it is very difficult to have an opinion as to just 
how the situation has developed. At least, microscopic examination of 20 chil- 
dren’s bones (12 cases) does not reveal any constant anatomy or infected path- 
ways through the petrosa. 
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THE Errect oF ALLERGIC CONDITIONS ON THE Ear. Dr. L. W. Dean, Dr. J. S. 
AGAR, AND Lioyp D. Linton, B.S., St. Louis. 
A meticulous review of the literature is included in the paper. The following 
symptoms were reported in certain cases as being due to allergy: 
Stuffiness or fulness of the ear or ears 
Subjective loss of hearing 
Shooting or dull pains in the ears 
Itching er a sensation of somethirg crawling deep in the ear 
Continuous high pitched tinnitus 
Vertigo 
Nausea (especially when aural reactions are precipitated by a leukopeni 
index test but also independent of this) 
Extreme nervousness and irritability 
Hyperacusis 
Syncope 
number of subjective aural symptoms were noted during the leukopenic 
They were as follows: 
Itching 
A sensation of fulness 
Pounding in the ears 
Feeling that the ears are blocked 
Earache 
Feeling of tightness and of drawing about the ear 
Feeling that the ear is swollen 
Feeling of pressure in the ear 
Nausea and dizziness 
Decreased hearing 
Allergic patients with aural symptoms were divided into four groups: In the 
first group were placed those with a severe labyrinthine type of vertigo. In the 
second group were placed those with the Méniére symptom complex associated 
with unconsciousness. The picture presented by the third group, which includes 
the greatest number of patients, was characterized by a decrease in hearing, with 
a sensation of fulness in the ear, itching, earache, tinnitus and sometimes vertigo 
or nausea or both. The fourth group were those with migraine and aural symptoms. 
The method of diagnosis and treatment is described, and the results of treatment 
are noted. Otitis media complicating allergic rhinitis was discussed and also 
dermatitis of the external ear and canal due to allergy. 


DISCUSSION 


Dr. Ratpuo A. Fenton, Portland, Ore.: One must commend the industry and 
applaud the care with which Dr. Dean and his associates have collected and 
analyzed the evidence of aural allergy. This field, requiring many refinements 
in special diagnosis and therapy, must not be left to the experimental technic of 
trial and error which too often characterizes professional “allergists.” Because 
of the protean manifestations of vasomotor sensitization in this region, otologists 
may readily miss the connecting links which a carefully taken history might add. 
Every blood vessel of the body, including those in the temporal bone, is 
accompanied by fibrils from the autonomic nervous system, from the internal 
carotid plexus through the caroticotympanic nerves to the tympanic plexus and 
into connection with the petrosal ganglion. Fibers from this plexus supply the 
tympanic branch of the petrosal ganglion and the geniculate ganglion of the 
nervus intermedius and unite to form the lesser superficial petrosal nerve, passing 
into the otic ganglion and synapsing with branches from the middle meningeal 
plexus. Since the otic ganglion connects with the tensor tympani muscle and 
also since there are sympathetic connections with the ganglions of the vagus, one 
may see that the embryologically ancient labyrinthine capsule, middle ear and 
eustachian tube are rich in autonomic connections. Because of the limited size 
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and lack of elastic cushioning of these bony channels, slight changes in vascular 
volume are sufficient to excite marked reactions. Experimental irritation of the 
cervical sympathetic system provokes vasoconstriction of vessels of the face and 
ear of that side; section causes vasodilation. But because fibers run in the walls 
of the carotid artery itself, even surgical stripping of the sympathetic fibers of 
that vessel has been found to give only a relatively transitory vasodilatation, 
normal reactions returning after a few months. 

Sensitiveness to bacterial proteins as well as to foods and dusts may be found, 
notably in long-standing infection of the large bowel, and in some cases a doubtful 
diagnosis may be cleared up through cutaneous tests with hemolytic cocci secured 
by culture of material from the feces. 

Aural allergy is not exceptionally rare and should be looked for. | have 
observed some benefit from benzedrine insufflated through the eustachian catheter 
in acute attacks, preferring it to a solution of epinephrine hydrochloride. Much 
comfort has been secured for» some of these patients by shrinking the spheno- 
palatine region. While such symptomatic treatment is necessary and plans for 
avoidance of irritants or increase of resistance by inoculation may prove valuable, 
the fact remains that one cannot actually control or manage the autonomic nervous 
system. Only by the continuance of such painstaking research as that presented 
by Dr. Dean, may the problem of allergy be eventually solved. 

Dr. Marvin F. Jones, New York: Drs. Dean, Agar and Linton have given 
the symptomatology of a condition which is considered rare but, as a matter of 
fact, is all too common, although it is not recognized. There is a logical explana- 
tion, and there is a remedy. 

A cure can be, accomplished easily in allergic disease of the nonseasonal type. 
This type almost always has a food basis, and a diet based on allergen-poor 
foods will produce improvement. The typical picture of allergy is that in which the 
turbinate is pale and there is a thin secretion from the nose. There is also a quiecsent 
phase, which should be recognized. One may observe exactly the opposite picture, 
in that an atrophic membrane may be present. It has not the luster of a normal 
membrane. There is dryness and sometimes a postnasal discharge. Ii one 
follows the patients, one will find that some have attacks through the year at 
varying intervals and show acute symptoms typical of hay fever. 

In an allergen-poor diet there are five foods to be avoided—wheat and wheat 
products, eggs, milk and milk products, shellfish and chocolate. The sensitivity 
to chocolate is particularly common in children. 

Recently an imported bean has been added to ice cream to make it mort 
smooth and creamy. My associates and I have observed a great number of attacks 
of croup which have resulted from the use of ice cream containing this bean. 
This may sound a little far fetched in a discussion of the ear, but if physicians 
are too long in accepting the significance of allergic conditions of the nose and 
throat, many patients may go on to the point some have already reached. They 
have what is called chronic catarrhal deafness without inflammatory causes, which 
can well be the result of early repeated attacks of otitis of allergic origin involving 
the middle and inner ear. 

Dr. ArtHuR W. Proetz, St. Louis: There is little or nothing to be added to 
Dr. Dean’s comprehensive report on the allergic diseases of the ear. I can only 
select and emphasize certain rather surprising observations which Dr. Dean 
has mentioned and which he has been able to make on one or two patients. 

One patient has been in my care since 1924 (no. 3 in Dr. Dean’s list). The 
first noteworthy fact in this case is that the patient became violently ill on 
the ingestion of small amounts of milk or butter. There were tinnitus, sometimes 
high and sometimes low, some deafness in the right ear and after a few months 
vertigo and nausea, so severe that the patient had frequently to be brought home 
from his work and put to bed for two or three days. In spite of all this, 
cutaneous tests indicated that he was not sensitive to milk; in fact, he has not 
given a cutaneous reaction to anything, nor was there any history of hives, 


eczema or previous vasomotor disturbances. Between attacks his vestibular 
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reactions were normal. At one time there was a questionable idiosyncrasy to 
iodine, suggested by the fact that he became worse when he ate more fish than 
usual and verified by the administration of iodide. 

The second noteworthy fact was that in spite of the great loss of hearing 
in the upper ranges, which Dr. Dean has shown in the chart and which lasted 
for years, the patient’s hearing was recently almost normal. When this patient was 
last seen, his hearing was so bad that one had to shout to him. I encountered 
him accidentally at a social gathering on May 1, 1937, after he had taken a five 
week trip, and it was not possible to detect any deafness even when his back was 
turned. He was requested to have another audiometric test, and before this could 
be done there was a sudden drop in hearing, as great as any previous one, and 
the test was postponed. Though there was 10 vertigo with the present attack of 
deafness, it is seldom one of the first signs and comes on only after several weeks 
of severe deafness. It is interesting that after a long period of freedom from vertigo 
there was a vertigo response five months ago to yeast in certain forms, to 
ryzamin B and to ABD tablets, which contain chocolate and brewer’s yeast. 
The recent improvement in hearing was coincident with the elimination from 
his diet of dexin, which he had been taking for over a year, and the recent sud- 
den attack of deafness followed the resumption of it. 

The attacks of vertigo of last winter were of special interest in view of the 
fact that two years ago the right ear failed to give any reaction to douching 
with water at 68 F. after three minutes and thirty seconds, and douching of the 
left ear produced only a small rapid nystagmus after one minute and thirty seconds. 

A curious parallel suggests itself between the audiometric curves in this case 
and those in cases of traumatic deafness just described by Dr. Bunch. In each 
there is a sudden drop at 4096 double vibrations. In looking over the curves 
for the past seven years, one is struck by this sudden drop, even in periods 
when the general trend of hearing below this point was upward for every other 
pitch. It suggests at least that allergic deafness may be essentially traumatic 
and that this particular area of the cochlea is equally vulnerable to traumatic 


disarrangements from within or from without. This possibility is strengthened 
by the fact that in no case was there any improvement in hearing at 4096 double 
vibrations, although every other pitch showed at least temporary improvement 
at some time or other. 


INpuceD NystaGMusS AFTER PERIPHERAL VESTIBULAR LESIONS IN MONKEYS. 
Dr. Pace NortTHINncTon, New York. 


Experimental investigation on monkeys of the value of the tests used to disclose 
disorders of the sense of equilibrium show that the rotation test is not dependable 
in the most common lesion—unilateral vestibular loss. This discredits the value 
of the rotation test, thought for many years to provide important information on 
the qualification of personnel for aviation. It is to be implied not that a prime 
sense of equilibrium is unnecessary in an aviator but that more dependabie informa- 
tion is obtained by the following tests: The applicant, with eyes closed, stands 
with the feet together, stands on one foot, walks a straight line and then in a 
circle. In patients having symptoms of a disease of the nervous system that controls 
equilibrium, which usually manifests itself as dizziness with a disturbance of gait, 
the caloric and galvanic tests are more informative of what the condition is than the 
rotation test. 

DISCUSSION 

F. H. Prxe, Pu.D., New York: The persistence in the vestibular nuclei of reac- 
tion to electrical excitation after complete loss of the vestibular endings of one 
or both sides and the ganglion of one side is not to be wondered at. It is only 
in exceptional instances or in young animals that degeneration of central pathways 
of the second and higher orders occurs after degeneration of the afferent nerves of 
the first order. So long as the central nuclei of origin and the tracts proceeding 
from them persist, they should be capable of excitation, and this excitation should 
give rise to some, at least, of the reactions seen when the intact end-organ is 
excited by similar means or in the ordinary biologic way. 
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It may be noticed, parenthetically, that it was the occurrence of certain definite 
ocular movements when an electrical current was passed through the head in 
a definite way which led Fritsch and Hitzig to undertake the series of experi- 
ments which showed definitely the excitability of the cerebral cortex and helped 
lay the foundation for the doctrine of cortical localization of function. 

Certain questions arise concerning the vestibular nuclei after injury to the 
peripheral end-organ: 

Is the vestibular nerve, loss of which has occurred through disease or experi- 
ment, the only afferent nerve for these central nuclei? If it is not, how does 
excitation of other afferent nerves affect the reactions from the central nuclei? 
These are general questions and would apply to many central nuclei. Considering 
the vestibular nuclei specifically, one may ask whether the vestibular nerve is the 
only afferent nerve or other nerve not originating in the cells of the vestibular 
nuclei which stands in a functional relation to them. 

From the point of view of the reactions to electrical excitation after loss of 
both vestibular end-organs, the question whether there are other afferent nerves 
to the vestibular nuclei may not be so important. Central nuclei should be, and 
probably are, directly excitable without the intervention of afferent, or nucleo- 
petal, fibers. But from the point of view of the reappearance of vestibular 
symptoms on injury of the central nuclei after recovery from the effects of 
primary lesions of the vestibular end-organs, the question becomes highly significant. 

It is growing increasingly clear that the function of the central nuclei depends 
on nerve impulses coming to them. Incidentally, this is one of the fundamental 
assumptions on which Hughlings Jackson proceeded, and no one has ever adduced 
sufficient evidence to lead physicians to discard it. From the effects of injury to 
the central nuclei after recovery from primary lesions of the peripheral end- 
organs, it seems unbelievable that vestibular fibers are the only afferent, or nucleo- 
petal, fibers that terminate, directly or indirectly, in or about the vestibular nuclei. 
There is a possibility that fibers of cortical or of mesencephalic origin establish 
connections with the central vestibular nuclei, but this possibility does not seem to 
account for all the facts. In this connection, I offer one unpublished observation 
based on experiment. 

A cat in which a median longitudinal incision of the lower end of the medulla 
oblongata and the upper extremity of the spinal cord was made, the incision 
presumably passing through the decussation of the medial lemniscus and of the 
pyramids, cannot jump from even a moderate height to the ground without falling 
in a heap. This deportment, reminiscent of the deportment of animals after vestib- 
ular lesions, is not seen after excision of the cortical motor area rupturing the 
connection between fibers passing through the medial lemniscus and the thalamus 
to the cerebral cortex and the pyramidal fibers, nor is it seen after medial longi- 
tudinal incision of the decussation of the pyramids alone. The interruption of fibers 
passing through the medial lemniscus is a necessary condition for its appearance. 
So far there is no proof that any of the fibers of the medial lemniscus go to the 
vestibular nuclei. 

There is one more point of importance that comes from the observations on 
animals after the production of a lesion of the vestibular end-organs. This is the 
gradual approximation of the postrotatory duration of nystagmus on rotation in 
either direction. This is a well observed fact, and it demands explanation. It does 
not seem wholly satisfactory to say, as some have said, that the vestibular mecha- 
nism is a retrogressive system and that it has successively less functional signifi- 
cance in successively higher types of animals. For one would then be at a loss to 
explain why the immediate effects are so severe in all types of laboratory animals. 
Furthermore, if one were to follow this argument a little further, one would find 
that almost any structure in the central nervous system may be injured, and some- 
times the recovery is so nearly complete that careful observation is required to 
show any deficiency at all. Strangely, some of these structures that would, on 
the usual argument, be considered retrogressive are the latest to appear in verte- 
brate evolution and increase in magnitude and functional importance in successively 
higher types of animals. Neither does it appear wholly logical to blame the animal 
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rather than the theory when the animal does meet the demands of the theory. I 
should object to placing the blame wholly on the experimenter when animals do 
not do exactly as they should. There may really be something wrong with the 
theory. 

On this point, Goltz made the important statement that if an animal recovers, 
partially or completely, after a lesion of any given structure, that structure cannot 
be the sole mechanism for the function which is disturbed at first. Goltz and 
Hughlings Jackson alike believed in a material or structural basis for all nervous 
functions. It is unbelievable that there can be any one “center” for any reaction 
which manifests improvement, partial or complete, in the interval following the 
primary injury. Recovery, to me, signifies that other, uninjured parts of the 
mechanism for the function are doing more after the injury to one part than they 
were before. Experimental evidence on this point has been accumulating for half 
a century and more. The vestibular system is not unique in showing this gradual 
subsidence of the initial symptoms of injury during an interval of recovery but 
simply affords a specific illustration of a more general principle applying to other 
parts of the nervous system. The point which I wish to emphasize in connection 
with the vestibular system is that some change occurs in the capacity of other 
afferent conduction pathways when there is injury to the vestibular end-organs 
during the interval of recovery. Recovery does not come from autonomous changes 
occurring in the vestibular nuclei alone. 


Dr. EuGeNEe S. Barrera, New York: The results of studies of the nystagmus 
reaction in rotation, caloric and galvanic tests in monkeys after unilateral laby- 
rinthectomy or intracranial section of the eighth cranial nerve are in conformity 
with the reported observations of others on lower forms of mammals. The post- 
rotatory nystagmus time suggests the side of the loss of vestibular function only 
for a variable short time after the lesion is made. That is in agreement with my 
findings in patients with a unilateral loss of vestibular function from disease. 
Although it was observed and reported over twenty years ago that the postrotatory 
nystagmus time became equal after right and left rotation after unilateral vestib- 
ular loss of function from aural disease, the rotation test still is used by many 
in the examination of patients with peripheral vestibular lesions. The caloric test 
provided dependable information in both monkeys and patients with unilateral loss 
of vestibular function. In addition to any nystagmus reaction obtained on the 
caloric test, there was no reaction to the galvanic test, when used from body to 
ear, in monkeys with intracranial section of the eighth nerve or degeneration of 
the eighth nerve after labyrinthectomy. Observations on patients with vestibular 
disturbances from aural disease does not warrant the belief that the lesion can be 
identified as irritative or destructive from the direction of the spontaneous nystag- 
mus, vertigo and past pointing. The degree of cochlear and vestibular reactions 
to functional tests seems to be a more dependable diagnostic symptom of the 
condition of the inner ear. 

(To Be Concluded) 


Note.—The reports of the New York and the Chicago committee on otitic 
meningitis will be published in the January 1938 issue. 





Book Reviews 


Some Fundamental Aspects of the Cancer Problem. Edited by Henry 
3aldwin Ward for the American Association for the Advancement of Science. 
(Occasional Publications, no. 4). Price, $2.50. Pp. 248, with 66 illustrations, 
22 tables. New York: The Science Press, 1937. 

This monograph comprises a series of papers presented as a symposium on 
cancer before the Section on Medical Science of the American Association for the 
Advancement of Science at the midwinter meeting in Atlantic City, N. J., Dec. 29, 
1936, to Jan. 1, 1937. This symposium, consisting of seven sessions on successive 
days, brought together some of the foremost investigators of the problem of cancer. 
Each session was devoted to some particular phase of research regarding cancer. 
Thus, there will be found a group of interesting and instructive papers on heredity 
and constitutional factors; induction, stimulation and inhibition of tumorous 
growths; metabolism of cancerous tissue, and radiation, with a general discussion 
of cancer, 

This volume brings together in a compact form records of the most recent 
advances in the various fields of science bearing directly on the problem of cancer 
by workers who are acknowledged authorities. The latest developments in genetics 
and the important relation of heredity to cancer are presented. The role of chem- 
istry in the induction, stimulation and inhibition of neoplasm is the subject of a 
number of interesting papers. Probably no greater advance in the knowledge oi 
cancer has been made in recent years than that having to do with the relation of 
the endocrine glands to the development of new growths. The metabolism of can- 
cerous tissue is the subject of several excellent dissertations. The discussion 
under the heading of radiation deals with supervoltage therapy, biologic effects of 
neutrons and the combined effects of roentgen radiation and fever on malignant 
tissue. Mortality from the social significance of and the changing conception of 
cancer comprise the subjects of the general discussion of the problem. 

The reviewer had the good fortune to attend this symposium and is gratified to 
know that through this volume the excellent material presented is now available 
for general distribution. A digest of this volume will impress one with the many 
angles from which the problem of cancer is being attacked and the progress that 
has been made by the laboratory workers in this field. Little clinical material will 
be found in the papers composing this monograph, and the average physician will 
find: it difficult to follow many of the reseach problems presented. Students of 
cancer and all those interested in this important subject will find this volume of 
inestimable value. 
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NATIONAL 
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Book Reviews 


Short Wave Diathermy. By Tibor de Cholnoky. Price $4.00. New York: 

Columbia University Press, 1937. 

It is difficult for any one to describe in easily understood terms the fundamentals 
as well as the particulars of most of the forms in which electricity is now being 
used. Scientists are no longer in an era of simple galvanism and faradism. How- 
ever, a textbook covering such a subject as diathermy should give a clear and 
complete exposition of the circuits—a description that can reach the intelligence 
of the average layman or physician, who is usually unlettered in such matters. 

Though Dr. Cholnoky’s book is obviously written for the physician who is 
uninitiated in electrotherapeutics, it falls short of making clear the physical aspects 
of the subject. There is a better handling of the rationale of both diathermy (the 
longer wave) and the newer short wave. The author is careful and explicit as 
to technic, a matter of importance usually neglected badly in textbooks. 

A considerable portion of the book is devoted to the clinical application of the 
short wave, but the records of success in a large variety of conditions are not 
convincing. In most instances the series of cases is small and the reporting is 
given in general terms. Case histories are few. 

The author may not be altogether responsible for the presentation of sufficient 
evidence in a field relatively new; yet the careful reporting of individual cases 
in which cures occurred is lacking. 

On finishing the book one is left with the idea that heating of the tissues can 
be but an adjuvant to the present therapeutic aids. 
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